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Mission Accomplished! 


and bearings played their part 


The free-rolling motion of anti-friction 
bearings makes possible the speed of 
today’s warplanes and the accuracy of 
their instruments. Such bearings reduce 
friction to the vanishing point... keep 
mechanisms cool ... postpone wear... 
maintain precise location of parts. 

New Departure ball bearings are used 
by the millions in American war planes. 
In fact, New Departure has a major 
responsibility in the whole ball bearing 
war production program. 

New Departure, a Division of General 


Motors, Bristol. Connecticut. 


whwe 


STEEL BEARING 


OW 


THE FORGED 





i REO area mamma 


















































MAY 10 1943 



























A1°**ONISSSNIONS NOTLVOINENT® **ONIYSSNIONS NOLLVOIUE 





T NOTLYDINEN 1° **DONIMAINIONS NOLLYDIYG 








@ New cutting fluids developed by 
Standard research men, and new appli- 
cations of time-tested quality products 
by Standard Cutting Oil Specialists, are 
ironing out production kinks on all 
types of metal-forming jobs. 

Do the typical examples below sug- 
gest a solution to any of your problems? 


Heat-treated alloy gives cutters a 
beating. Milling wing struts of 4340 
steel, with a Brinell hardness of 375, 
was one of the production bottlenecks 
in a western airplane plant. Cutters had 
to be ground after producing only 10 
struts—frequently oftener. Among the 
cutting oils tested at this plant was 
Stanicut 155SC, recommended by a 
Standard Oil Engineer for this opera- 
tion. Production immediately jumped to 
25 struts per tool grind—a marked sav- 
ing of both production time and tools. 


Stanicut 155SC is one of a number of 
cutting oils Standard has developed 
recently. It is particularly designed for 
machining the tougher alloy steels. It 
contains the maximum amount of sul- 
fur practicable to incorporate in a 
transparent oil—one reason for the 
longer tool life it gives. 








Inspector says “No” once too often. 


Threading the nose of 90 mm. shells 


seemed to be a simple operation; but 
when a conventional soluble oil was 
used, the shells frequently failed to pass 
inspection because of rough threads. 
Too frequently, the manufacturer de- 
cided; and he turned the problem over 
to a Standard Cutting Oil Specialist. 
Another new product—Stanicool H. D. 
Soluble Oil—was put on this opera- 
tion. Rejections became practically nil. 


Stanicool H. D. is a soluble oil to which 
special compounds have been added to 
reduce adhesion of the tool and chip. 
It not only gives better finish, but it 
also increases tool life on jobs requir- 
ing the extra cooling qualities of a 
soluble oil. 


ek ee . 2% chen alia 





Too kot to handle. On a cold nosing 
operation in the production of 90 mm. 
shells, friction in the die and the plas- 
tic flow of the metal generated excessive 
heat. With the stamping compound 


then being used, the shells came out 
of the dies smoking. Handling them 
was a problem. 

A test of Stanostamp was arranged 
With it, the shells could be touched 
with bare hands immediately after 
coming from the die, which greatly 
facilitated handling. 


Stanostamp is a time-tested product 
that has gone to war on many shell and 
shell-case operations. It reduces wear 
on dies and prevents sticking. 
What’s your problem? A Standard Cut- 
ting Oil Specialist has detailed infor- 
mation on many metal cutting and 
forming problems like this, both from 
his own experience in applying these 
new cutting fluids to war jobs and from 
the information relayed to him by the 
Standard Oil Technical Department. 
He has, or can get, the answer to any 
cutting oil problem you have Write 
Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago, Ill. 
In Nebraska, write Standard Oi! Com- 
pany of Nebraska at Omaha. 


OIL IS AMMUNITION . . . USE IT W ISELY 




















/ 
( 
( 
t 






































































Oana 
NY 





Published Semi-Monthly 
Vol. 88 May 1, 1943 Number 9 











JULIAN CHASE, Directing Editor 

































P. M. HELD’, Engineering Editor JOS. GESCHELIN, Detroit Editor 
J. R. CUSTER. Associate Editor E. L. WARNER, JR., Associate Editor 
JEROME Ul. FARRIS, Ass’t Editor H. Il. ROBERTS Ass’t Editor 
MARCUS AINSWORTH, Statistician HOWARD KOHLBRENNER, Art Editor 
L. W. MOFFETT, Washington NewsEd. J. DONALD BROWNE, Washington News Ed. 
R. RAYMOND KAY, West Coast MARCUS W. BOURDON, British 
CONTENTS 
Air Service Command Keeps Replacement 
Parts Flowing to Combat Zones. By E. 
L. Warner, Jr. on Be 
Spicers New ‘Transmission Plant. By 
Joseph Geschelin 20 
Cold Starting For Diesel Engines (Part 
One). By P. M. Heldt 24 
Time Cycles Important in Ordering Alloy 
= Steels , 2% 
“ied . ° . e 
American Motorized Equipment on_ the 
World's Battlefronts 28 
SAE Holds Record Breaking National 
Losing Acronautic Meeting. By James R. 
() = Custer 30 
dh se Facts and Figures of Air Cargo. By Ralph 
ssive , i 
papas E. Oursler 35 
pound . . ‘ 
Short Cuts 36 
1e Out . ° . ° = » 
Caleulation of Proportional Cams for In- 
them ‘ : er 
ternal Combustion Engines. By E., 
Rossner 38 
ingec . . ° 
Shed New Production Equipment 11 
uched An . e “Be 
fret How Tungsten Carbide Chips are Re- 
weniil claimed 12 
New Products for Aircraft 13 
\ireraft Companies Form National Coun- i 
cil. By R. Raymond Kay 1 AERONAUTICAL : 
New Products 16 | — 
Niciws off te: fallen, is | HEAT TRANSFER EQUIPMENT 
Calendar of Coming Events 5 ; i ‘ 
\ 2 : © “ *s vi Knowledge born of experience with military and commercial air- 
dvertisers’ Index 138-139 craft, plus factory and power plant training, is incorporated into 
- “t ‘% ig ¢ ry CO ‘ . . C) 
— Ceneetet S508 29 Saeee Seeeey Ss) the design, testing and manufacturing of YOUNG Aeronautical 
ll and pm - Divis; equipment. YOUNG Oil Coolers, Oil Temperature Regulators, 
wear | SH maaan “a het siaaeess Radiators for liquid cooled engines, Supercharger Intercoolers and 
Beis C oe Vi gt I resident and Manager : ’ heating and cooling units are products of this specialized experi- 
LIAN URASE, Vice — G. C. Buzsy, Vice Pres. ence. YOUNG also manufactures a complete line of heat transfer 
i int 1 combustion engines and will 
1 Cut: q Philadelphia—Chestnut & 56th Sts., Phone Sherwood 1424 | oqmpment for all Sepes ot Whee © - 
a Now rork -100 East 42nd St., Phone Murray Hill 5-8600. Chicago—Room | build to the specifications you have to meet. We welcome your 
: " 9 Andon Guarantee & Accident Bldg., Phone Franklin 4243. Detroit— | H * j i ion’ i. 
intor os aanennn Bees.” Means Plaats an ae a | ar special problems. as well as “straight line production” of stand 
y and Bldg., Phone Cherry 4188. Washington—1061 National Press Bldg., Phone ard units. 
"¢ pray we = band A shel Market St., Room 708, Phone Douglas 0967. 
Los Angeles—6 Miramonte Blvd., Ph vafay 5525. 
| “ee Cahio Address .. eee NAD s iesbesananiais aii Philadelphia | YOUNG RADIATOR COMPANY 
ints I ics on ctiniiainnensee nitidienicitp abies cee | 
: - Dept. 213-E RACINE, WISCONSIN, U.S.A. 
| from Member of the Audit Bureau of Circulations 
yy the Member Associated Business Papers, Inc. DISTRIBUTORS 
/ AUTOMOTIVE and AVIATION INDUSTRIES 1s a consolidation of the Automobile | Pacific C i i i i 
t : - f t and Southwest — Pacific Airmotive; Burbank, Calif. 
‘ment. (nr hly) and the Motor Review (weekly), May, 1902; Dealer and Repairman sae bait A 2 
(moothly), October, 1903; the Automobile Magazine (monthly), July, 1907, and Suutiwest and Cuteel Wisk Sietes —- Aapnall Diet & Sige Ve. 
oO any € Horseless Age (weekly), founded in 1895, May, 1918. Wichita, Kansas 
Write — Buy Bonds—Produce More—Salvage Scrap—Win the War 
910 Owned and Published by c= 
>, Ill CHILTON COMPANY 
0, Att. (Incorporated) 
Com- © 
Executive Offices $0601 VICE 
Chestnut and 56th Streets, Philadelphia, Pa.. U. S. A. MOAT Tanase tw 
ELY a 
SE Officers and Directors | 
C. A. Mussetman, President HEAT TRANSFER PRODUCTS 
Vice-Presidenta | 
JOS. s. oT . . 3 OIL COOLERS «GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS 
erin 2 eee _ GEORGE H. GRIFFITHS sINTERCOOLERS+ HEAT EXCHANGERS« ENGINE JACKET WATER COOL- 
4 [T B. TERHUNE J. H. VAN DEVENTER c. 8. BAUR | 
WII [AM A. BARRER Treasurer IOHN BLAIR MOFFETT Secretary | ERS + UNIT HEATERS e CONVECTORS« CONDENSORS « EVAPORATORS 
e FAHRENDORE HARRY V. DUFFY CHARLES J. HEALE 
May 1, 1943 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 3. 
4 hy MOTIVE and AVIATION INDUSTRIES. Vol. 88. No. 9. Published semi-monthly by Chilton Co., Chestnut & 56th Sts., Phila. Entered as Second Class Matter October 1.. 
< the Post Office at Philadelphia, Pa.: Under the Act of Congress of March 3, 1879. In case of Non-Delivery Return Postage Guararteed. Subscription price: United States, 
Me United States Possessions, and all Latin-American countries, $1.00 per year. Canadian and Foreign $2.00 per year; single copies, 25 cents, except Statistical Issue 
a 1943), 50 cents 





() HOOTING enemy aircraft out of the 

) sky... with all guns blazing... 
this fighter plane uses up shells at an 
astounding rate. 

In achieving an all-time high out- 
put of shells, not only for planes, but 
for guns on the ground and aboard 
ship, war plants everywhere are mak- 
ing use of Texaco Cutting Oils. 

Texaco Cutting Oils, including Clear- 
tex, Sultex and Transultex, lubricate 
the tools, prevent chip welding by 
carrying away the heat, assure im- 
proved surface finish, and maximum 


output per tool grind. 

So effective have Texaco Lubricants 
proved that they are definitely pre- 
ferred in many important fields, a few 
of which are listed in the panel. 

A Texaco Engineer specializing in 
cutting coolants will gladly cooperate 
in the selection of the most suitable 
lubricants for your equipment. Just 
phone the nearest of more than 2300 
Texaco distributing points in the 48 
States, or write: 

The Texas Company, 135 E. 42nd 
Street, New York, N. Y. 
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THEY PREFER TEXACO 


More Diesel horsepower on streamlined 
trains in the U. S. is lubricated with Texaco 
than with all other brands combined. 

More locomotives and railroad cars in the 
U. S. are lubricated with Texaco than with 
any other brand. 

More revenue airline miles in the U. S. 
are flown with Texaco than with any other 
brand. 

More buses, more bus lines and more bus- 
miles are lubricated and fueled with Texaco 
than with any other brand. 

More stationary Diesel horsepower in the 
U. S. is lubricated with Texaco than with any 
other brand. 


TEXACO Cutting and Soluble Oils 


FOR FASTER MACHINING 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS *® HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPILY 


When u riting to advertisers please mention At TOMOTIVE and Ay IATION INDI ST RIES 
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~~ | Replacement Parts Flowing to Combat Zones 17 





AAIUTOMOTIVE 
INDUSTRIES 


Reg. U. S. Pat. Off. 


| 
| Spare parts for the war machines already on the battlefronts is the major 
| problem in “keeping ’em rolling.’”’ What the Air Service Command is 
| doing and what it is accomplishing is the story of a huge task. Read this 
| article; it is truly revealing. 


Management Doing | 
Good Production Job 


American industry and management 
have already done an immense job and 
a good one toward meeting the war 





production challenge, but still greater Spicer’s New Transmission Plant 20 

effort must be put forth, said Harold V. | 

Coes, President of the American Society | Spicer went into the war program during the early days. Shifts and 

of Mechanical Engineers, at the dinner new equipment were added to accommodate the new products. Since then 

of the Spring convention of the Society | ss noes sles : 

at Davenport, Iowa. a large new plant has been added adjoining the original one which more 
Mr. Coes asserted that the United than doubled the floor space. 


States had produced in about two years 
what it took Japan 30 years to do, 
tussia 20 years, and Germany 10 years. 
‘It’s unfortunate that more people 
n government do not recognize the 
simple fact that one cannot make real 
progress as long as there is basic con- 
flict between government and business,” 
said Mr. Coes, who is Vice President of The problems incidental to starting any internal combustion engine cold, 
Ford, Bacon and Davis, Inc., New York. 
“There should be no real conflict. And 


Cold Starting for Diesel Engines 24 


present many difficulties. Particularly is this true with the Diesels. 





as we continue to work side by side Here is an analysis of the conditions. This is a subject of more than 
aa nour united efforts to win this war, the usual importance. You must read it now. 
co shortsightedness of those who would | 
encourage such conflict becomes more | 
he and more apparent. The same philoso- | 
ith phy is equally applicable, in my opinion, 
to the relations of labor and manage- 
S. ment.” 
er 
= American Motorized Equipment on the Battlefronts 28 
US- 
co Make Every Pay Day Here are presented American fighting equipment on the scenes of action. 


eo No front is omitted. All are included from the Russian lines to the 


“ Bonpb Day Solomons. 


Get baek of the Pay-Roll Sav- 


ings Plan by encouraging em- 


ployees to turn part of their 
earnings regularly into tanks 
and planes and guns through 


systematic panded. of Facts and Figures of Air Cargo 35 


U os More and more the transportation of cargo by air is coming to the front. 
e al ; ‘ a 7 : : 
The present conflict is developing this means of shipping to a high degree. 


WaR Bonpbs It is going to be the big thing after the war. Keep abreast of develop- 


ments now. 
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DO YOU KNOW ABOUT THE OPPORTUNITIES 


Open to Big Families ? 


Many of us know from first hand experience the advantages and disadvantages, the trials and tribulations 
of large families. In the machine shop, every consideration of the large family (of parts) is on the plus 
side and with the proper scheduling, the various members can be grouped and produced much faster than 
individually. 

The eight parts in the above illustration are typical of family grouping for more rapid and more precise 
production. They are various sizes of copper terminal studs used in electrical control panels on shipboard. 
All of them require a machining operation on the sides. 


Our Engineering Service Department, experienced in the production of families of parts manufactured 
in small quantities, devised equipment for machining them by the rapid broaching process on 
CINCINNATI No. 5-54 Single Ram Vertical Hydro-Broach. Eight holding blocks are interchangeable in 
one fixture, and one set of broaching inserts handles the complete family. In this manner, set-up time 
comparable to any other process; the actual machining time is much faster. 


Perhaps there are unsuspected families of parts in your own shop. If there are, our Service enginee's 
will be glad to give you. their recommendations for more economical production. Send us complete detai 
of your requirements. 
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TOOL ROOM AND MANUFACTURING MILLING MACHINES...SURFACE BROACHING MACHINES...CUTTER SHARPENING MACHINES 
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Air Service Command Keeps 


4 PARE parts are in no sense a secret weapon but 
% they will play a major part in winning the war. 

A plane without some vital part in North Africa 
or the Solomons can be as effectively grounded as if 
the gasoline supply ran out or enemy bullets put the 
oil lines out of commission. 


must be kept flowing 
to the combat areas all 
over the world if U. S. 
airplanes are to con- 
tinue to operate against 
the enemy. 
Responsibility for 
procuring and distrib- 
uting the millions of 
spare parts that will 
keep upwards of 100,- 
000 U. S. warplanes in 
Service rests with the 
Air Service Command, 
one of the seven com- 
mands of the Army Air 
Forces. It is under the 
direction of Maj.-Gen. 
Walter H. Frank, who 
last year helped set up 
the maintenance and 
supply for the units of 
the AAF stationed in 
Great Britain. The Air 
Service Command is 
procurement authority 
for 400,000 items, 
ranging from bomber 
Stabilizers to distrib- 
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Replacement Parts 


flowing to Combat Zones 


The replacement parts 


By E. L. Warner. Jr. 





annually. 


utor shaft bearings. This runs into billions of dollars 
It has a personnel of more than 250,000 
persons, half of whom are civilians. 

The Air Service Command is less than two years 
old, having been established Oct. 17, 1941. Its head- 
quarters was moved from Washington to Dayton, Ohio, 


last December and is now housed in a 
new $2,500,000 building at Patterson 
Field manned by several thousand em- 
ployes. There are three main divisions 
of the Air Service Command—mainten- 
ance under Brig.-Gen. Clements McMul- 
len, supply under Brig.-Gen. Lester T. 
Miller and personnel and training under 
srig.-Gen. Elmer E. Adler. 

The Air Service Command functions 
under the theory of centralized control 
and decentralized operation. To that end 
there are 11 Air Depot Control Area 
Commands scattered throughout the 
U. S. on a geographical basis. These con- 
trol super-warehouses and repair facili- 
ties, each having several thousand em- 
ployes and stocked with replacement 
parts to supply the aircraft operating in 
the U.S. In addition there are hundreds 
of sub-depots located at every important 
AAF base in the country. These furnish 
equipment and spare parts to tactical 
or training commands. The sub-depots 


Propeller storage at Patterson Field. 





























































are supplied by the 11 control area commands, depend- 
ing upon the area command in which they are located. 

When Air Force contracts are placed with the manu- 
facturers of airplanes, engines, propellers and acces- 
sories, a definite dollar volume percentage of each 
order is allotted to replacement parts. In the case of 
aircraft engines, this amounts to approximately one- 
third of the total order. A definite percentage is al- 
located to spare engines, another percentage to re- 
placement sub-assemblies, such as cylinder banks, and 
another percentage to bits and pieces. Critical ma- 
terials, such as aluminum, steel and copper, are al- 
lotted under the Controlled Materials Plan for manu- 
facture of these spare parts up to a fixed amount 
through the Aircraft Scheduling Unit 
agency for the AAF. 

Each prime contractor on AAF contracts ships 
most of his replacement parts output to a special stor- 
age depot, usually located near the manufacturer, 
which stocks the parts and supplies peculiar to that 
particular equipment. Then shipments are made from 
this storage depot to the 11 control area commands 
or to some point of embarkation for shipment over- 
seas. In this way all the stocks of Allison engine parts 
or Hamilton Standard propellers are centralized in one 
place and can be drawn upon as needed by the various 
air depots. Only in case of emergency does the manu- 
facturer ship spare parts direct from the factory to 
the field. In the case of engine components such as 
valves and piston rings which the aircraft engine 
manufacturer buys from a supplier, these are shipped 
to the prime contractor and thence to the storage 
depot in order to centralize procurement and distri- 
bution. This makes for an orderly shipment of parts 
through the various depots. 

The problem of overseas supply is much more com- 
plicated than domestic distribution due to the many 
factors involved. 


as claimant 


Air combat units accompanying a 
task force carry as much striking power as possible 
and a minimum of spare parts. The latter generally 
comprises a 30-day kit, including such maintenance 
items as spark plugs, rocker box gaskets and similar 
parts that can be taken care of by first and second 
echelon crews. The theory is 
that if the action is to be a 
success, the plane will be with- 
in flying distance of a supply 
base within 30 days’ time. 
Heavy maintenance units fol- 
low up on the word of the 
high command in that partic- 
ular theater of war. These 
bring in a 90-day stock of 
parts for third and fourth 
echelon maintenance and then 
reshipments of parts are made 


These American warplanes in 

Tripolitania are being equipped 

with new engines and within a 

short time they were back in ac- 
tion against the Axis. 


18 


at appropriate intervals to keep the combat units in 
action. 

Bombers and transport planes going overseas carvy 
with them minimum flyaway kits of spare parts that 
are picked up before the plane leaves the county 
Extra equipment and parts generally are shipped ahe i 
by boat to reach the scene of operations by the time 
the plane arrives there. In fighter squadrons trayel- 
ing overseas by ship, extra equipment goes along with 
them. Air force maintenance men overseas are under 
the technical command of the Air Service Commaiid 
but they are under the administrative command of the 
commanding officer of the combat zone in which they 
are located. On the regular trans-oceanic routes of 
the Air Transport Command, maintenance spare parts 
and engines are kept at various bases along the route 
to “keep ’em flying” in that vital freight and passenger 
service. 

The Air Service Command relinquishes responsi- 
bility for shipments of spare parts once they reach 
the port of embarkation. At that point the Maritime 
Commission, U. S. Navy or Air Transport Command 
takes over. Shipments are made in partial lots on 
various ships or planes in order to disperse the losses, 
if any, among many types of equipment rather than 
losing all the spare carburetors or landing wheel tires 
on one torpedoed craft. 

The Overseas Section of the Air Service Command 
also has a United Nations Branch in Dayton where 
the maintenance requirements of the aircraft shipped 
abroad under Lend-Lease are decided. Air Commodore 
T. E. Drowley serves as liaison officer for the RAF in 
this branch, while Col. S. Shumovsky represents the 
Soviet Republic purchasing commission. Other United 
Nations represented include Canada, Australia, China 
and all beneficiary nations. 

Probably the most trying problem confronting the 
officers of the Air Service Command is that of de- 
termining the ratios of replacement for all the thou- 

sands of parts that go to make up a modern combat 
airplane. This is no exact science that can be com- 
puted on a purely mathematical basis. There are too 
many variable factors in the formula. With only a 
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little more than a year of aerial combat experience, 
there is hardly enough factual data yet available to 
develop any exact ratios. Interpreting future combat 
requirements is an extremely difficult job, but it is 
being done with surprising accuracy, everything con- 
sidered. 

With the U. S. fighting in many theaters of war, 
there are a multitude of variable climatic conditions 
to consider. Planes operating in Alaska and northern 
climates must be thoroughly winterized and equipped 
with de-icer boots, wing covers, insulation lines and 
portable heating units against the extreme cold. Air- 
craft flying in North Africa and Australia must guard 
against the intense dust conditions with such equip- 
ment as special carburetors and filters. Airplanes in 
the Solomons and New Guinea must provide for un- 
usual heat and high humidity by tak- 
ing precautions with spark plugs, 
magnetos and ignition systems. 

The incidence of failure on parts of 
engine types that have been in use on 
U. S. airlines is well known by air- 
craft engineers. Some parts, such as 
connecting rods, have practically in- 
definite life, while other parts like 
valves, spark plugs, piston rings and 
gaskets have to be replaced frequently. 
However, war-time operating condi- 
tions in all parts of the world differ 
from peace-time air line operations 
both as to intensity of use, frequency 
of maintenance, crudeness of the land- 
ing strips and the weather factors in- 
volv d. 


Actual aerial combat adds another 


Spare parts at this advance air base 

in the South Pacific made it possible 

to get this damaged B-17 bomber 

back into combat service without de- 
lay (Acme photo). 


May 7, 1943 






Often it is necessary to get spare parts from 

damaged planes. Here a wing is being re- 

moved for use on another machine (Acme 
photo). 


variabie that greatly affects replacement 
ratios. Engines may be riddled with enemy 
gunfire, rendering many parts useless. In 
many cases it may be necessary to replace 
an entire engine, but the useable parts of 
the disabled engine can be added to the parts 
stock at that particular base. This “canni- 
balization” of engines and entire planes has 
played an important part in keeping combat 
aircraft flying in Burma, the Solomons and 
other theaters of war. Field service repre- 
sentatives back from the fighting fronts as- 
sert that it is often better to have a large 
and varied assortment of bits and pieces 
available for maintenance than a complete 
stock of major parts. 

This war also has brought into widespread use some 
new types of aircraft engines, such as the Allison 1710 
and the Pratt & Whitney Twin Wasp, the previous 
operation of which had been on a limited basis. Re- 
placement ratios for these engines all have to be worked 
out in detail in the light of wartime experience. In- 
cidence of parts failure in British-designed engines 
also has helped serve as a guide in determining these 
factors. 

Aside from the actual operating failures, such fac- 
tors as ship sinkings and rapid changes resulting from 
tactical requirements must be taken into consideration 
in determining the amount of replacement parts out- 
put. There must be a constant flow of parts to these 
overseas Air Force bases and the losses enroute must 
(Turn to page 62, please) 





19 











Spicer’s New 


ARLIER in this series of articles on the automotive 

industry at war (Revolutionary Changes Have 
Been Made at Spicer Mfg. Co.—AAI, Nov. 15, 
1941) we outlined the changeover to war production 
by the Spicer Mfg. Co. At that time, the existing 
facilities had shifted around to accommodate 
those products that had most meaning in the war pro- 
gram, providing a modest space for the manufacture 
of light tank transmissions. 

Since then, Spicer has commissioned a fine modern 
new plant adjoining the original plant and practically 
doubling the existing floor space. This new plant, one 
of the finest heavy-duty transmission building estab- 
lishments in this country, is in full operation on light 
tank transmissions, half-trac transmissions, jeep 
transfer cases, etc. In addition, further change are 
being made to accommodate the manufacture of a line 
of Spicer hydraulic torque converters. In many re- 
spects this metamorphosis is typical of what has oc- 
curred in the industry during the past year and, con- 
sequently, is of general interest to everyone concerned. 

The pictorial section as well as the word picture of 
the new establishment will make it obvious to our 
readers that Spicer has provided the latest types of 
manufacturing equipment and materials handling de- 
vices known to the art. What is not so obvious is that 
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Transmission 


many of the special machines found here were de- 
signed either entirely by Spicer engineers or in co- 
operation with machine tool builders, then built by 
Spicer so as to avoid interminable delays. 

From the standpoint of management, the plant has 
been laid out as a self-contained transmission unit, 
with adequate facilities for making the gears and 
shafts and housings. The building is well lighted, well 
painted, and intimates good housekeeping even to the 
casual observer. Materials handling has been given 
special emphasis. Here will be found hoists and crane- 
ways to facilitate the handling of large parts; belt 
conveyors for light assembly; gravity roller conveyor 
lines for heavy assembly and machine to machine 
movement; and a fleet of various types of Clark indus- 
trial tractors for inter-departmental hauling. In keep- 
ing with current practice, power for machine tools is 
distributed by an overhead duct system made by 
Trumbull. 

Practically every plant in the industry has char- 
acteristics of individuality stemming from its own 
special brand of metal cutting practice. At Spicer, 
this is exemplified in the extension of the principle of 
climb-cutting. Pioneers in the application of climb- 
cutting to mass-production, they have applied the 
principle to all milling machine operations, and to 
practically all gear cutting equipment. Spicer experi- 
ence indicates that climb-cutting increases cutting 
speed by at least 50 per cent; greatly increases the 
rate of feed, and produces improved quality. 

Cutting fluid practice also has been given careful 
attention. Although soluble oil mixtures predominate 
on the majority of metal cutting operations, each ap- 
plication has been studied as an individual problem 
with the result that 
special oils are em- 
ployed for 
broaching operations, 
and other 
oils used in grinding 
and thread grinding. 

In general, the 
plant has 
partmentalized about 
as follows: 


heavy 


types of 


been de- 
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blank machining, 
shaft machining, 
gear cutting, spline 


cutting, grinding, 
gear finishing, alum- 


Perspective of a battery of Lodge & Shipley 
Duomatic lathes used for shaft turning. 
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This is an unusual set-up on a Cincinnati 

Hydro-Broach, developed for producing 

hexagon flats and a hexagon recess on trans- 
mission shafts. 


inum case machining, heat treating, assembly, in- 
spection. 

Spicer gear practice is well worth special men- 
tion. In the first place, the variety of gearing is 
quite extensive, including —spur, helical, herring- 
bone, spiral bevel, internal and external gears, cluster 
gears, etc. Flat gear blanks are formed on Bullard 
Mult-Au-Matiecs where large quantities are involved; 
on Fay automatics where quantities are smaller. 
Round bores and splined bores in gears are broached 
on American vertical broaching machines or Co- 
lonial vertical broaching machines. Generally speak- 
ing, Barber-Colman hobbing machines are used for 
cutting shaft splines of straight and involute forms. 
Cleveland hobbers and Rigidhobbers are used on flat 
gears for cutting straight and helical gear tooth 
forms. Fellows gear shapers are employed for cutting 
shoulder gears, herringbone gears, internal gears, for 
cutting special gear lock teeth on splined shafts, and 
for a variety of gears that cannot be handled on hob- 
bers due to arbor interference. 

When it comes to gear finishing, Spicer has followed 
the current trend in relying entirely upon gear SHAV- 
ING. Two types of gear shavers are used —the 
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View of part of the battery of Fellows gear shapers used 
for producing Herringbone gears. 


gear department. 


boring and facing operations on “flat” gears. 


One of a large battery of Bullard Mult-Au-Matics in the 
This equipment handles the turning, 

















Another view in the new heat treat- 
ing department, showing part of 
a battery of Lindberg pit-type 
furnaces. 


National Red Ring machines of the circular cutter type for 
helical and spur gears, the Michigan Tool rack-type ma- 
chines for helicals. National Red Ring lapping machines 
are used for lapping herringbone gears. 

Cross equipment is used almost exclusively for gear 
pointing and gear tooth rounding, supplemented with older 
W. C. Lipe machines. Several Cross No. 50 machines have 
been converted to produce the rough gashing of certain in- 
ternal gears in preparation for Fellows gear shapers. This 
automatic operation is a unique contribution to the art, 
eliminating the arduous and costly operations of drilling 
and undercutting formerly employed on internal gearing 
with bottom interference. 

For gear grinding on gears and shafts, we find the fa- 
miliar Cincinnati Filmatic precision grinders, Norton plain 
grinders, Landis grinders, Heald Rotary grinders, and a A 
large battery of Bryant internal grinders. Some of the Herringbone gears for tank transmis- 


; ‘ ; sions are lapped in two settings on Red 
latter have been fitted with a special attachment which per- Ring lappers. 


View in the heat 
treating depart- 
ment—one of the 
large _ gas-fired 
Surface Combus- 
tion pusher type 
gas carburizing 
furnaces. 











22 AUTOMOTIVE and AVIATION INDUSTEIES 





mits 1 
mal 
taper 
gear’ 
abl 
forest 
lards 
shape 
Brve 
equip 
briefl 
Th 
ing 
of th 
in ft 
tures 
tion 
tion 
of v 
will 
two- 
nor! 
two 
tion 
ing, 
nace 
gas- 
cool, 
prep 
Tl 
and 
trea 
men 
or \ 
ther 
ing 
cool 
que) 
cont 


equ 


Uae aoe 





Pg ee 
| See a ie en 











mits the grinding, auto- 
matically, of double 
taper bores. The Spicer 
gear department is not- 
abk for its veritable 
forest of towering Bul- 
lards, Fellows gear 
shapers, Rigidhobbers, 
3rvants, and other 
equipment mentioned 
briefly above. 

The new heat treat- 
ing department is one 
of the finest to be found 
in the industry, fea- 
tures a major installa- 
tion of Surface Combus- 
tion gas-fired furnaces 
of various types. Here 
will be found a large SC 
two-row, pusher type 
normalizing furnace; 
two units of combina- 
tion hardening, quench- 
ing, and drawing fur- 
naces made by SC; SC 
gas-carburizing furnace with an intermediate air 
cool, an SC controlled atmosphere heating unit in 
preparation for quenching, and a drawing furnace. 

This equipment handles the entire gamut of gear 
and shaft steels with all of the variations in heat 
treatment that are involved. For example, in one unit 
mentioned above, the work is heated, quenched in oil 
or water while while traveling on a flight conveyor, 
then drawn in another furnace. In the gas-carburiz- 
ing cycle noted above, the work is carburized, air- 
cooled, heated in a controlled atmosphere furnace, 
quenched, washed, then drawn. This department also 
contains a large battery of American Wheelabrator 
equipment—Tumblast machines for cleaning normal- 
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A real heavy-duty milling job—Cincinnati Duplex milling machine in 
action cutting large transmission shaft forgings to length. Note the 
massive fixture, holding four shafts at a time. 


ized forgings; Tablast machines for cleaning gears 
after heat treatment. Another wing of the heat treat- 
ing department contains a large battery of Leeds & 
Northrup pit-type furnaces, and a battery of Lind- 
berg furnaces, for various carburizing and drawing 
operations. 

One of the most imposing sections of the plant is 
the one devoted to the machining of the large tank 
transmission case. Operations begin with the pre- 
liminary examination of the casting on one of two 
massive “target” fixtures in which the casting is 
aligned, checked for accuracy of location of the cast 
iron inserts, checked for finish allowance, etc. This 
operation produces four “target” reference points 
which control the alignment of the casting in sub- 
sequent machining steps. 

First machining operation is on a Cincinnati-Bick- 
ford radial drill in which three locator holes are drilled 
and reamed to provide for the dowel location in all 
subsequent work-holding fixtures. A battery of spe- 
cial three-way Cross milling machines is used for 
rough- and finish-milling of the three ends of the case. 
These machines are of special design, noteworthy for 
the fact that each head operates on the planetary 
principle with the work stationary and the cutter 
moving around the periphery. 

Due to the variety of operations impressed on the 
case, we shall content ourselves with but a high-spot- 
ting of the sequence of operations. One interesting 
point along the line is a combination set-up consisting 
of a large Natco multiple drill flanked by Cincinnati- 
Bickford radial drills on each side. The Natco drills 
all cover holes while the radial drills are used to tap 

(Turn to page 72, please) 


American vertical broaching machine is used for 

hole-broaching and spline-broaching operations on 

the flat gear blanks. A Colonial broach, for the 

finish-broaching of these gear blanks, may be seen 
at the extreme right. 
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Cold Starting 





HE starting of an internal-combustion engine in 
¥ extremely cold weather always involves difficul- 
ties. With a carburetor engine it is necessary to 
vaporize the fuel charge and mix it with air, and at 
low temperatures the fuel does not vaporize readily. 
If the mixture in the vicinity of the spark points does 
not contain vaporized fuel in a certain range of pro- 
portions, ignition cannot take place, and the engine 
will not start. With a Diesel engine the require- 
ments are rather different. There the fuel is sprayed 
into the cylinders, hence vaporization is not depended 
on to get it to the right place in the right proportion 
for ignition. Whether or not ignition takes place de- 
pends on whether, at points where atomized fuel is 
present, a sufficiently high temperature is generated 
by compression of the air to ignite the fuel. The like- 
lihood of ignition evidently can be increased (1) by 
raising the temperature of compression and (2) by 
lowering the ignition temperature of the fuel. 

The petroleum industry takes cognizance of the diffi- 
culty of starting carburetor engines in cold weather 
by furnishing gasoline of higher volatility in winter 
time. This can be done without difficulty, because it 
requires only the addition of more volatile constitu- 
ents, of which there is usually a surplus. One way to 
make a Diesel engine start easier in cold weather is 
to supply it with fuel of higher ignition quality. 
That an increase in the ignition quality of the fuel 
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Fig. 2—Warming battery in sub-zero tem- 
peratures by means of a Coleman gasoline 
stove 


should facilitate cold-weather starting is readily un- 
derstood, since a fuel of high ignition quality (high 
cetane number) is essentially a fuel of low ignition 
temperature. We know that there are certain 
additives or dopes which will raise the ignition quality 
of Diesel fuels. These additives also will facilitate 
starting of the engines in cold weather but, strangely 
enough, the improvement in the ease of starting does 
not seem to be commensurate with the increase in the 
cetane number brought about by the various com- 
pounds. However, doped Diesel fuels so far have not 
come into practical use, and their effects on cold- 
weather starting have not yet been thoroughly in- 
vestigated. 

For the present the most promising line of attack 
on the cold-starting problem undoubtedly consists in 
increasing the temperature generated in the cylinder 
by compression. When air is compressed adiabatically, 
the maximum temperature reached by it depends 
on the initial temperature and the compression ratio. 
However, in an engine cylinder the compression is 
never adiabatic, and it is the farther removed there- 
from the lower the ambient temperature and the lower 
the speed of cranking. To increase the temperature of 
compression we can apply heat either to the eng ne 


Fig. 1—Showing decrease in battery capacity with 
drop in temperature at different discharge rates 
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block, to the air upon entering the cylinders, or to air 
at some particular point in the combustion chamber 
where fuel is most likely to be present in the most 
highly atomized form; that is, on the surface of the 
spray cone. Heat, of course, can be supplied either 
electrically or by means of a burner. If a burner is 
used it should preferably burn the same fuel as that 
consumed by the engine. Electric heat evidently can 
be applied most economically locally in the combustion 
chamber by means of 
so-called glow plugs. 
Unfortunately, the 
heater coils or spirals 
of these plugs must 
be in a position where 
they are exposed to the heat of the burning fuel and 
to the fuel spray itself as long as the engine is in 
operation, which usually renders them short-lived. 
Such plugs were used extensively in Continental Eu- 
rope during the pioneer days of the high-speed Diesel. 
American engineers always have shown an aversion to 
heater plugs, and that these have been quite trouble- 
some also in European engines is indicated by the fact 
that in a particular case the choice between two engine 
types was based on the consideration that one of them 
did not require heater plugs or similar starting aids. 
An increase in the cranking speed might seem to 
be an easy way to solve the cold-starting problem but, 
unfortunately, the power required to crank the engine 
increases almost in direct proportion to the speed, and 
to crank an engine at very high speeds would require 
both a heavy, powerful starting motor and a large 
battery. The increased draw on the battery at high 
cranking speeds is particularly objectionable, for the 
reason that the capacity of the battery and its ability 
to furnish cranking power decrease 
rapidly when the temperature drops 


By P. M. Heldt 


Part One 


ard-size batteries—three 6-volt batteries of 116, 150 
and 200 amp-hrs capacity, and one 12-volt battery of 
200 amp-hrs capacity, the latter consisting essentially 
of two of the 6-volt 200-amp-hr batteries connected in 
series. 

A low temperature has one favorable influence on 
lead storage batteries, in that it decreases the rate of 
loss of charge while the battery is idle. The state of 
charge of a storage battery is indicated by the specific 
gravity of its electrolyte. The electrolyte of a fully- 
charged battery has a specific gravity of approxi- 
mately 1.275; that of a completely discharged battery 
of about 1.120 and that of a half-charged battery about 
1.200. At 32 F the specific gravity of the electrolyte 

drops only about 0.0005 per day, hence under 

these conditions it would take nearly half a 

year for the battery, when fully charged, to 

lose one half of its charge by self-discharge. 

At 100 F the rate of loss by self-discharge 

is approximately six times as great, and it 
increases rapidly with a further increase in tempera- 
ture. In very cold weather it is advisable to always 
keep the battery fully charged, not only because there 
is then more energy available for cranking but also 
because it reduces the danger of freezing of the elec- 
trolyte. The electrolyte of a fully-charged battery 
has a freezing point of about minus 90 F, while that 
of a discharged battery has a freezing point of about 
minus 10 F. 

When starting an engine in cold weather, the stor- 
age battery always must furnish extra large currents, 
and it can maintain such currents only for a short 
length of time. From discharge rate-time curves 
given in the paper by Little and Dailey, for the four 
different-sized batteries mentioned above, the general- 
ized temperature-discharge time curves in Fig. 1 have 
been drawn. Each curve applies to a discharge rate 
in amperes proportional to the ampere-hour capacity 
of the battery at the 20-hour rate, this capacity being 
represented by R in the chart. It will be seen that at 





below zero Fahrenheit. 





The effect of low temperatures on = 
the properties of starting batteries 
Was discussed in a paper by John H. 20 /— 
Little, electrical engineer of Chevro- @ 
let Division, and Robert A. Dailey, 1,00 F- 


battery engineer of Delco - Remy 
Division of General Motors Corpora- 
tion, contributed to a symposium on 
col\!-starting of Diesel engines at the 
recont annual meeting of the S.A.E. 
They gave test data for four stand- 
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Fig. 3—Variation of cranking torque (5 sec. 
after the breakaway) with temperature fo- 
different crankcase oils 
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will furnish a given cur- 80 | 
rent for only about one- = 
fifth the length of time 
as at plus 40 F. At very 
low ambient tempera- 
tures it is necessary to 
restore the capacity of 
the battery by warming 
it. Several means of 
raising the battery tem- 
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the engine picking up 
its cycle. 

Starting of the engine 
is facilitated by a high 
cranking speed, but, un- 
fortunately, a high 
cranking speed can be 
obtained only with 
heavy and expensive 
starting equipment. The 
horsepower required to 
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kept warm (over night, 204 | | 
for instance) by circu- “ = 





lating hot water through 
a pipe coil at the bottom 
of a box surrounding the 
battery; but when the 
vehicle has been parked 
for days at a tempera- 
ture of minus 40 F, this 
no longer gives satisfac- 
tory results. Under such conditions a Coleman gaso- 
line burner capable of producing 5000 Btu per hr has 
been found satisfactory. The burner is provided with 
a flue rising to a height of about 5 in. above it, and 
with three tabs for bayonetting to the battery hanger. 
Gases of combustion pass into the battery box through 
a 3.5-in. hole in the bottom. They escape through the 
l-in. clearance holes for the battery cables and through 
an additional 34-in. hole in the top of the casing. The 
arrangement is shown schematically in Fig. 2. It was 
found that the temperature of the battery could be 
raised from minus 40 F to minus 10 F in about 40 
minutes. However, only batteries with hard rubber 
cells can be subjected to this rapid warming-up proc- 
ess, which is too severe for the conventional composi- 
tion cells. By referring to Fig. 1 it will be seen that 
a battery will furnish a given current for nearly three 
times the length of time at minus 10 F as at minus 
40 F, and will furnish twice the current for the same 
length of time. Messrs. Little and Dailey recommend 
that the burner be kept going for 45 minutes, which 
wculd warm the battery adequately for starting. When 
the burner is not being used, the hole in the bottom of 
the battery box must be covered. 

In making a study of Diesel cold-starting prob- 
lems, one of the first questions to arise is that of the 
actual starting torque of an engine of given displace- 
ment. A _ distinction must be made between the 
“breakaway” torque and the running torque. The 
former is always greater than the latter. As an 
engine is being started it gradually gains speed. 
With complete film lubrication and a lubricant of con- 
stant viscosity, the friction, and consequently the 
cranking torque, should increase with the speed. How- 
ever, at the “breakaway” there is no complete film 
lubrication, and the viscosity of the oil between bear- 
ing surfaces undoubtedly decreases rapidly at the 
start. For this and other reasons, the cranking 
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Fig. 4—Variation of cranking torque at the 
breakaway and after 5 mins, with tempera- 
ture, for two different crankcase oils 





“10 v crank an engine of given 
displacement at a given 
speed depends mainly on 
the viscosity of the lub- 
ricating oil used. The 
energy developed by the 
starting motor is used 
in part to compress the 
air charge in the engine 
cylinders and in part to shear oil films. All of this 
energy is converted into heat. However, while con- 
siderable mechanical energy is converted into heat 
during the compression stroke, much of it is recon- 
verted into mechanical energy during the following 
expansion stroke, hence heat is generated by com- 
pression of the air at a much slower rate than by 
shearing of the oil films. That the work of compres- 
sion constitutes only a small fraction of the work of 
cranking an engine in cold weather was confirmed by 
H. L. Knudsen of the Cummins Engine Company in his 
contribution to the S.A.E. symposium. For instance, 
to crank a Cummins six-cylinder supercharged engine 
of 672 cu in. displacement at 200 rpm with an ambient 
temperature of minus 20 F, when the engine is lubri- 
cated with SAE 10 oil, requires about 12.5 hp with 
compression relieved, and only about 2 hp more with 
compression on. 

The chief factor determining the cranking power 
required at a given speed is the oil viscosity. Rather 
extensive tests on cranking power required with dif- 
ferent lubricants at different ambient temperatures 
and different cranking speeds were made by Mr. 
Knudsen, who cranked the 672 cu in. supercharged 
engine, installed in a cold room in which the tempera- 
ture could be lowered to minus 40 F, by means of a 
100 hp cradled engine and transmission outside the 
cold room, so that the torque of the cranking engine 
could be measured directly. Oils of three viscosity 
grades were used, viz., an SAE 30, an SAE 10, and 
an SAE 10 diluted with 30 parts of kerosene to 70 
parts of the oil. The great influence of the «il 
viscosity on the cranking power required is well shown 
by Fig. 3, which corresponds to a chart accompary- 
ing Mr. Knudsen’s paper but gives the cranking 
torques per cu in. displacement instead of for the «n- 
gine as a whole, and also makes allowance for ‘he 
(Turn to page 64, please) 
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Time Cyeles Important in Ordering Alloy Steels 


\s steel has the longest production 
time schedule of any prime material, 
the War Department finds that some 
critical shortages in aircraft alloy steel 
products very often result from a fail- 
ure to understand the time cycle for 
their procurement both as to govern- 
mental regulations and the actual pro- 
duction problems. To meet this situa- 
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tion the Material Distribution Branch 
of the Army Air Forces at Dayton, 
Ohio, has prepared these two charts. 
As the one chart shows, it may take 
approximately 28 weeks to get stand- 
ard AN Bolts, a typical aircraft alloy 
steel product. And the cycle may be 
longer because of many unanticipated 
delay factors. Often a cause of critical 


shortage is the failure to realize differ- 
ent products require varied time cycles 
for completion. Production of heat- 
treated cold-drawn bar, for example, 
takes longer than either billets or hot- 
rolled bar, and sheet and strip require 
more time than billets, and about the 
same time as hot-rolled bar. 
(Turn to page 60, please) 
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Soviet anti-tank 
units, transported by 
American trucks, are es 
taking up firing po- * 
sition against the 
Germans in the Cau- 
casus mountains 
(Sovfoto photo). 
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American troops on_ their 


way across Algeria to the 5 
Tunisian battlefront (Inter- A 
national News photo). > VI , 
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Motorized Equipment on the 
World’s Battlefronts 





M3 tanks as they 
were unloaded 
from a ship in 
India (British 
Combine photo). 


Chungekir 





Chinese units are being equipped 

with these American-built cater pil- 

lar tractors (Thomas Kwang- 
Chungking photo). 










Jungles and thick 
mud didn’t stop 
American motor- 
ized forces in New 
Guinea. Neither 
did the Japs (In- 
ternational News 
photo). 

















Marines with their am- 
phibian tanks chasing 
the Japs during their 
offensive in the Solo- 
mon Islands: (Interna- 

tional News photo). 
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OORDINATION of engineering in the 
Cc early stages of design is an im- 
portant factor in getting a new 
model into production quickly, in reduc- 
ing manufacturing difficulties, and in 


eliminating “bugs” that otherwise 
would plague its use in the field until 
they could be corrected at the manufac- 
turing plant. Through various channels 
within the aircraft and allied indus- 
tries the Society of Automotive Engi- 
neers is fostering such a program of 
coordination to aid in_ establishing 
American air supremacy. One of its 
activities in this conection is the SAE 
National Aeronautic Meeting, which 
this year was held on April 8th and 9th 
in New York City. In attendance were 
hundreds of engineers and production 
men from the various industrial centers 
of the nation—the largest number ever 
registered in the history of these an- 
nual meetings. 
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During the two days there were 10 
engineering sessions, at which promi- 
nent aeronautical and automotive engi- 
neers presented technical papers deal- 
ing with timely research, design and 
testing problems. At the closing session 
National President Mac Short and Her- 
bert Happersberg, Chairman of the 
SAE Metropolitan Section, commended 
the committee in charge for the suc- 
cessful outcome of the meeting. After- 
wards the engineers were thrilled by a 
spirited discourse on the history of 
direct-lift aircraft by Dr. Igor I. Sikor- 
sky, whose helicopter development has 
achieved national prominence. Charles 
R. Strang, strength engineer of the 
Douglas Aircraft Co., was awarded the 
1942 Wright Brothers Medal, which is 
given annually to the author of a paper 
on aerodynamics or related subjects se- 
lected as the best among those pre- 
sented at the SAE meetings during the 





calendar 

conferred 
his paper, 
tural 
Gage 


year. The honor 
upon Mr. Strang for 
“Progress in Struc- 
Design Through Strain 
Technique.” (See AUTOMO- 
TIVE and AVIATION INDUSTRIES, 
June 1 and Dee. 15, 1942.) 
As to the future of the 
copter, Dr. Sikorsky predicted 
that it would supplant neither 
the automobile nor the airplane, 


Was 


heli- 


but would supplement them in 
extending transportation. For 
express transport and _ pleasure 


flying over short distances and at 
low altitudes he expects it to come 
into wide use within 10 years 
after the war, and that its second 
decade probably will duplicate the 
“automobile era.” At present it 
is being tested for some military 
applications. 

Mass. production, he 
should bring its cost down to the 
level of the medium-priced auto- 
mobile, as some automotive parts, 

such as gears, can be used in its con- 
struction. Operating expenses were es- 
timated as being about the same as 
those of an automobile. He foresees it 
coming into use first in rural areas. 

What are the limitations of the heli- 
copter? In answering that question 
Dr. Sikorsky said its maximum prac- 
tical speed is 100 to 150 mph, and sizes 
of 12 to 20-passenger capacity are /os- 
sible. His present machine is powered 
by a 100-hp engine and its total loaded 
weight is 1500 lb, including three pas- 
sengers, which gives it a loading of 15 
lb per hp. For a larger helicopter the 
figure would be about 10 lb per hp. Maxi- 
mum speeds are about 65 mph forward, 
15 mph sideways, and 25 mph _ back- 
wards. It has been flown at several 
thousand feet altitude and can take off 
from or land in a space 25 ft square, 
or 35 ft square to give a safety ar- 
gin. 


said, 
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Helicopter Activities Spreading 
Already the helicopter is In the field of transport the yond the adopted size because it weak- 
making a strong bid for a Northeast Airlines has filed an ened the bridge between the two valves 
place in the aviation field. At application with the Civil and resulted in cracking at the bridge. 
Stratford, Conn., the United Aeronautics Board asking for It is felt that the valve sizes selected 
Aircraft Corp. has organized permission to operate a_ heli- represent the optimum for this particu- 
the Sikorsky Division to carry copter air mail and express lar cylinder size. The net area of the 
vas on its helicopter development service in New England. This inlet port is 2.126 sq in. for both the 4- 
for for military and commercial helicopter system, which is in- in. and 4%4-in. cylinders, while the area 
uc- applications. The company also tended to supplement the ex- of the exhaust-valve port is 1.039 sq. m. 
ain is working on an order placed isting air mail operations in for the 4-in. cylinder and 1.309 sq. in. 
MO- with it by the Army Air that section, would operate be- for the 4% in. The valve lift in each 
LES Forces for a number of the tween over 400 post offices and case is 0.382 in. . ve,” 
Sikorsky helicopters. The railroad stations in the six _The intake system with an individual 
eli- Navy and British Admiralty New England states and New pipe from the riser to each cylinder 
ted are investigating the helicop- York. Mail and express would gives very good mixture distribution, 
her ter for use as an anti-subma- be flown from downtown loca- the spread in mixture ratios being only 
ne, rine weapon. tions to the principal airports. about 2 for both four- and six-cylinder 
in Consolidated Vultee Aircraft Authorization also is sought engines. Thus far the runner type of 
“or Corp. has started development for handling all first class mail manifold has given less uniform distri- 
ure of a helicopter and has as- by air, which is said to be the bution. In extremely cold weather, 
| at signed the project to its newly- first request of that kind on without manifold heat, the operation 
me organized Stout Research Di- file. becomes somewhat unstable, whereas 
ars vision, which is located on the AUTOMOTIVE and AVIATION with the individual-pipe system the per- 
nd outskirts of Detroit. For over Industries will publish in an formance is practically independent of 
the a year now the Stout shops early issue an article by Peter atmospheric temperature. 
it have been turning out parts Altman analyzing the _ possi- For easy access, the spark plugs usu- 
Ary and assemblies for Sikorsky bilities for the light plane in 
; helicopters. the postwar era. 
ld, 
the 
ito- 
rts, r 
we [Airplane Design oft Meee it Caner 
es- Carl T. Doman of Aircooled Motors C PLUGS 1&2 OPERATI 
as Corp. presented a paper on the intake 
< it systems of horizontally-opposed air- 150 
cooled aircraft engines of 4 or 4%4 in. 
eli- bore and 3% in. stroke. The problem 
ion is complicated by the fact that the a 
‘ac- saine design must be usable both as a > 140 
oo = ae — anit pion tel Power output with 4 
sf pm and as a geared engine oper olen sais 
red ating at 3500-4000 rpm. The inlet valve tions in a given © 130 
led of the cylinders referred to has an area cvlinder on a six: O 
as- 62 ner cent greater than that of the ‘cylinder engine r 
16 exhaust valve. Tests showed that en- tu 
the larcing the exhaust-valve diameter up < l2 
xi- to ‘, in. did not increase the output, . 
rd, and there was no decrease in output 
ck- if the diameter was reduced slghtly be- i 
ral low the adopted size. On the other 
off hand, an inerease in the diameter of 
re, the inlet valve netted a considerable 
ar- gain in power. The inlet valve could 2200 2400 2600 2800 3000 3200 3400 


not be safely increased in diameter be- 
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ally are located on top of the cylinder, 
though plugs located in a diagonally 
opposite position give most power. The 
accompanying graph gives the power 
outputs with various plug locations in 
a given cylinder. It will be noted that 
with the plugs at the top of the cylin- 
der, a decrease in output of 4.2 per cent 
results. 


Fatigue Strength of 
Engine Parts 


In a paper on the subject, Increasing 
the Fatigue Strength of Engine Parts, 
J. O. Almen of General Motors Re- 
search Division covered essentially the 
same ground as in the article on 
Fatigue of Metals printed in AUTOMO- 
TIVE and AVIATION INDUSTRIES of Feb. 
1 and 15. The treatment was amplified 
however, and directed more particularly 
to aircraft engine applications. The 
bar chart, Fig. 1, shows the increase 
in the fatigue life of a few typical ma- 
chine parts due to shot-peening. It will 
be seen that the fatigue durability is 
increased whether the parts, such as 
carburized gears, are hard, or whether 
they are soft (steering-gear parts), 
and also whether the stress is com- 
pletely reversed, as in crankshafts, or 
the stress range is small, as in pre- 
loaded springs. 

Instances are known in which the 
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BENEFITS OF SURFACE -PEENING 
BASED ON FATIGUE LIFE 


Fig. 1—Increase in fatigue life of 
machine parts due to shot-peening 


strength of machine parts and speci- 
mens was decreased by too intense sur- 
face peening, and Fig. 2 was presented 
by the author as showing the probable 
effect of peening or rolling particularly 
on thin sections. The fatigue strength 
is increased as the intensity of peening 
or rolling is increased until a maximum 
improvement is obtained. It would 
therefore seem important to control the 
compression-stressed layer as to stress 
magnitude and depth with considerable 
accuracy by proper selection of the cur- 
vature of the rolling or peening instru- 
ments and by the pressure applied. 
Marcel Piry of Ranger Aircraft pre- 
sented a paper on Cooling Characteris- 
tics of Steel and Aluminum Finned 
Cylinders for In-Line Air-Cooled En- 
gines. Comparative cooling tests were 
run on two Ranger (V-770) cylinders, 
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FATIGUE STRENGTH 


MINUS 





EFFECT OF PEENING INTENSITY 
ON FATIGUE LIFE 


Fig. 2—Probable effect of peening 
or rolling particularly on thin 
sections 


one with the conventional-type steel- 
finned barrel, the other with an alu- 
minum finned barrel in which the 
finns were machined in an aluminum 
muff which was’ bonded to the 
steel barrel. At constant indicated 
horsepower and equal cooling condi- 
tions the temperature of the aluminum 
finned barrel was 241 F and that of the 
steel finned barrel 299 F. To maintain 
the same average barrel temperature 
of 295 F., the aluminum finned barrel 
required only 60 per cent of the cooling 
air mass flow, 40 per cent of the drop 
of static pressure across the baffles and 
25 per cent of the cooling horsepower, 
required by the steel finned barrel. 


Operating Temperatures 
of Aluminum Parts 


Operating stresses and temperatures 
of aluminum aircraft engine parts were 
discussed in a paper by E. J. Willis and 
R. G. Anderson of the Aluminum Co. 
of America. They pointed out that the 
Brinell hardness of an aluminum alloy 
decreases with the temperature at 
which it operates and the number of 
hours it is maintained at this tempera- 
ture. Therefore, the temperature 
reached by aluminum parts such as pis- 


tons and cylinder heads can be dete r- 
mined by brinelling it after the run. 
This, of course, assumes that the 
change in Brinell hardness with time 
at a given temperature is known. ‘the 
decrease in hardness with temperat ire 
and time has been determined for most 
of the commercial aluminum alloys, «nd 
Fig. 3 shows this relationship fo: a 
forged slab of the 32S-T alloy. 
Stresses in aluminum cylinder heads 
are due in part to shrinking of the 
aluminum on the cylinder barrel and 
the various inserts, and in part to the 
gaseous pressures developed in the cyl- 


inder. The authors stated that the 
thickness of the aluminum cylinder 
head at the threaded joint with the cyl- 
inder barrel and the pilot portion 


should be at least 4.2 times that of the 
steel barrel. This ratio takes account 
of both the difference between the 
moduli of elasticity of the two mate- 
rials and of the temperature attained 
by the joint in service. 

Aluminum crankeases for radial en- 
gines now are generally forged, the 
forged material having a higher fatigue 
strength than castings. Crankcases for 
in-line engines, however, do not lend 
themselves to production by forging. 
Cylinder barrels are secured to the 
crankcase by studs in the aluminum, 
and the fit of these studs is quite crit- 
ical, because of the heavy loads imposed 
upon them by combustion pressures. In 
the design of the crankcase, care must 
be exercised that bending stresses due 
to high gas pressures are not concen- 
trated at sections where studs are lo- 
cated. The load distribution between 
studs is influenced by the rigidity of 
the crankcase. By measuring the strain 
in the individual studs, the distribution 
of stress around the hold-down circle 
can be studied. In Fig. 4 the solid 
curved line shows the stress distribution 
around the circle when all nuts are 
properly tightened. To indicate what 
may happen if two of the nuts should 
come loose, the dashed curve has been 
superimposed on the solid curve. 


TYPICAL BHN VS TIME AND TEMPERATURE 
ges-T ALLOY FORGED SLAB 
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Fig. 3—Typical Bhn vs time and temperature relationship on 


a forged slab of 32S-T alloy 
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Chevrolet and Buick 
Engine Test Plants 


In accepting the assignment of the 
Government to build aircraft engines 
of Pratt & Whitney design, the Chev- 
rolet and Buick managements had to 
provide production-engine-testing facil- 
ities, and some of the many problems 
encountered in developing, equipping 
and operating these test plants were 
discussed by P. A. Collins, Chevrolet 
experimental engineer, and L. R. 
Grandy, assistant supervisor of the 
Buick test division. 

The test cells at Chevrolet’s Tona- 
wanda Test Plant are the conventional 
U-type and are equipped with propel- 
ler-type test stands identical with those 
used by Pratt & Whitney. One problem 
encountered at Tonawanda was due to 
an insufficient water supply for carbu- 
retor-air and oil cooling, but it was 
solved by designing a chilled-water sys- 
tem (see Fig. 6) which furnishes 
water to the heat exchangers at the 
proper temperature for summer or win- 
ter operation, and also recirculates it 
through the refrigerating machines. 
The Experimental Department was 
provided with a 20-ft flight test house, 
two 2800-hp dynamometers, a single- 
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Fig. 4—Stress dis- 

tribution around 

the circle when all 

nuts of the studs 

are properly tight- 
/ ened, 
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cylinder 400-hp dynamometer, a carbu- 
retor flow room, and other test facili- 
ties. 

At Buick’s Melrose plant, where the 
power-recovery system has been in- 
stalled in the test plant, several special 
devices were added to the test equip- 
ment. Rotameters are used instead of 
weigh seales so that the fuel flow can 
be read directly in pounds per hour. 
These instruments also eliminate the 
fire hazard of overflowing fuel tanks. 
A special air-measuring system permits 
the carburetor air flow to be read on 
a manometer directly in pounds per 
hour, and in addition the air supply at 
the carburetor is automatically main- 
tained at atmospheric pressure. Pop- 
pet-type explosion valves were installed 
in the exhaust systems to relieve the 
pressure when an engine backfires. 
There also is an automatic overspeed 
switch in each cell which prevents the 
engine from “running away” in case 
the operator becomes excited or if some 
mechanical failure should occur. An- 
other safety device is a special remote- 
control valve to control the many oil 
valves necessary to obtain the required 
data. It not only eliminates much pip- 
ing and many bends, but also prevents 
opening or closing a valve which might 
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shut off the oil to the engine and cause 
it to be damaged. A photo-electric cell 
functions in conjunction with this valve 
and the oil-weighing scales, so that 
when the valve is placed in the “mea- 
sure oil flow” position, the cell starts 
and stops the revolution counter and 
the synchronous clock for measuring a 
specific amount of oil without attention 
from the operator. 


Powerplant Problems 
at High Altitudes 


Various problems connected with the 
installation of aircraft powerplants 
were discussed by T. Hammen, Jr., of 
Ranger Aircraft Engines. Difficulties 
are often encountered in the cooling of 
high-output engines at great altitudes 
and three methods of solving this prob- 
lem were pointed out by the author, as 
follows: The use of fans or blowers to 
obtain the required additional pressure 
drop through the cooling system; the 
use of an exhaust jet to increase the 
pressure drop, and improvement in cyl- 
inder fins and baffles, under which lat- 
ter head might be included “blast-tube 
installations.” A combination of two or 
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Chevrolet test plant 


more of these methods is said to offer 
the best solution. 

Fuel systems should be as simple as 
possible, and there should be no high 
spots in them which might form vapor 
traps. The lines should be kept away 
from hot portions of the engine. In cer- 
tain cases it is necessary to use booster 
pumps at the tank sumps to keep the 
fuel under adequate pressure through- 
out the line, while in other cases it may 
suffice to move the fuel pump to a loca- 
tion nearer the tank, so that at least 
the most important part of the line is 
pressurized. 

Since lubricating system of an air- 
craft engine and its accessories may 
fail at high altitudes, owing to foam- 
ing and aeration of the oil, the Power- 
plant Development Group of Consoli- 
dated Aircraft Corp. therefore decided 
to “mock up” the lubricating system 
of a new bomber and to test it on the 
ground under simulated altitude condi- 
tions. Details of the test work under- 
taken and its results were given in a 
paper by Harper D. Secrymgeour. A 
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diagram of the test set-up is shown 
herewith (Fig. 7). 

It was found that the engine pump 
alone imparted sufficient heat to the 
oil to make the equilibrium tempera- 
ture 120 F, whereas when all three 
pumps were operating, the equilibrium 
temperature rose to 160 F. Runs were 
made successively from sea level to 
40,000-ft simulated altitude with the 
oil in the delivery line held at 160 F, 
185 F and 203 F; 185 F being the nor- 
mal operating temperature for this in- 
stallation. In the run at normal oil 
temperature, 185 F, there was solid oil 
in all lines at all altitudes (the same 
as in the cooler run), no actual air 
space being noted. Foam was noted in 
all lines except the return line; in other 
words, in all suction lines, just as in 
the hot run. But the solid oil persisted 
in greater quantity and to higher alti- 
tudes than in either extreme case, each 
line being at least half full of solid oil 
at 30,000 ft. Surging was noted in the 
pressure-line window, the bubbles in- 
creasing in size and frequency with 
gain in altitude. It was concluded that 
the test as run showed that the engine 
lubrication would be adequate at the 
various altitudes. 

Various possible methods of prevent- 
ing lubrication failures at high alti- 
tudes due to foaming and aeration of 
the oil were discussed in a paper by 
H. E. Moerman of Wright Aeronautical 
Corp. One method consists in pressur- 


- HARDENED 








26 














MIN. 
41974 





























34 


izing the oil tank by means of the scav- 
enge pump, but there are objections to 
this plan in the case of combat-type 
airplanes having bullet-proof cells in 
the tanks. A more satisfactory solu- 
tion of the problem seems to be the use 
of a centrifugal boost pump in series 


\ 28 





gines it would be necessary to mount 
the boost pump at the oil tank, in o der 
to obviate the necessity of an er:tire 
redesign of the engine oil pump sys‘em, 


Shaving Aircraft Engine Gear; 


The possibilities of finishing aircraft 
engine gears by the shaving pr:icess 
were the subject of a lively discu:sion 
led by A. W. Harris, Chevrolet engi- 
neer, who presented a paper reviewing 
the experiences of Chevrolet in firiish- 
ing automotive transmission gears by 
that method and the progress maie in 
applying it to aircraft engine gzears. 
Representatives of other aircraft en- 
gine builders reported that a number 
of gears were being shaved successfully 
at their manufacturing plants for the 
past two years and that investigations 
are under way to extend the process to 
more gears in acordance with a recent 
directive of the War Department, which 
urged its adoption wherever possible to 
prevent a bottleneck in gear equipment. 
It was concluded that gear tooth shav- 
ing has a definite place in making air- 
craft engine gears, but that each gear 
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with the pressure gear pump. The presents its individual problems and 


booster pump could be made of suffi- 
cient capacity to provide approximately 
15 in. of mercury column boost pressure 
at the rated engine speed. For high- 
altitude planes using present-type en- 


SE 
wae ts 
eh 
. a 











Fig. 8—Impeller 
shaft gear tooth 
PITCH expansion during 
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carburizing and 
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that the type and sequence of opera- 
tions must be developed before it can 
be put into production. Some aircrait 
engine gears do not lend themselves to 
shaving without redesigning them and 
often at an increase in weight. 
Following are some Chevrolet data 
on the expansion during heat treatment 
of a carburized aircraft-engine gear— 
an impeller-shaft gear with 26 teeth of 
11/13 diametral pitch (Fig. 8). The 
three divisions on the vertical scale de- 
note the lowest point of contact with 


the mating gear, the pitch line, ani the 
tip of the tooth. Dimensions along the 
vertical scale represent distances .long 
the line of action from the point o: tan- 
gency with the base circle. The hovizon- 
tal divisions each correspond to (’.0005 
in. The gear shown on the left is being 
shaved on a rotary shaver, carb rized 
in a gas carburizer, and hardered 0 


an electric furnace. The bulge ne r the 
pitch line is characteristic of carb rized 
(Turn to page 76, please) 
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= and Figures of Air Cargo 
ngi- 
ving 
iish- 
by 
e in 
_ By Kkalph E. Oursler 
nber (‘hairman, Statistics and Research Committee, 
fully Air Cargo Research Association 
the 
Lions 
SS to 
re HE growth of air cargo was gradual 
pre until 1942, especially from the stand- 
nent. point of carrying large pieces of freight 
hav- | by air, but since we entered fully into the 
ait- | World War, aviation has rushed headlong to 
fear) such an extent that most experts believe it 
has crammed 25 years of normal growth into 
the space of a year. So our ideas and out- 
looks of a year ago have had to undergo 
radical changes. This is true in airplane de- 
sign as well as in airline operations. 
Soon after Pearl Harbor it was apparent 
that supplies, troops, etc., must be moved to 
combat areas with the least possible delay ; a ; 
and also with a minimum amount of losses. i wae et ey eas dar es 
So many ocean-going vessels were being lost to be a big time saver for cargo handling. 
due to the submarine menace, it was evident 
that strategic supplies must be transported | 
by air to assure their safe arrival. Regular air cargo over night many of the airlines’ luxurious liners were 
flights became a necessity and from this the rapid stripped of their comfortable interiors and converted 
advancement of carrying freight by air in large to “flying box-cars.” Their shiny exterior was re- 
amounts became an actual fact and not just a dream. placed with military paint and markings. 
Early in 1942 the airlines were asked to release a Immediately an organization was set up to handle 
portion of their equipment to the armed forces. Splen- this tremendous operation. Today, a large number of 
did cooperation was displayed by all and practically these airplanes, in addition to many new designs re- 
bog cently manufactured for the sole pur- 
can pose of carrying large loads of freight, 
raft are in the air transporting aircraft 
es to satel at aes parts, repair parts, engines, serums, and 
and — many other items essential to the war 
poe effort. Just as in regular airline op- 
ment eration there are 10 men on the ground 
ar— for each airplane in the air to assure 
hh of mechanical safety, as well as many 
ips other important duties that must be 
with performed. 
1 the Carrying of freight by air is not new. 
; the In fact, as far back as 1936 one of the 
po major airlines inaugurated regular air 
hon freight service daily between New York 
0005 (Turn to page 64, please) 
eing 
rized 
d in 
r the 
oul Parts’ for America’s aerial weapons are rushed by air from 
the aircraft plants to Army and Navy bases. This Douglas 
DC-3 has just been loaded with vital military supplies. 
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The Spider Web is a contrivance by 
means 
harnesses are quickly tested at the 
Buick plant turning out two-row 
radial aircraft engines. Each wiring 
harness is strung up on the fixture, 
connected up and tested. The vari- 
ous connections evidently are of the 


of which engine wiring 


quick-acting or snap type. 


Forty check valves are now being tested simultane- 
ously at the Bendix Aviation, Ltd. North Holly- 
wood plant in California, on the triple-outlet pres- 
sure manifold shown in the above photo. Formerly 
only five wires were tested at a time, and a great 


saving in time has been effected by the new 


(Illustration below) 


The cushioned bucking bar shown in the photograph is due to A. D. 
Armstrong of the Douglas Santa Monica plant. It consists of a steel 
bar held in a metal sheath, with a piece of sponge rubber back of the 
bar to absorb the shock and at the same time to cause the bucking 
bar to rebound, thus intensifying the bucking effect. By means of this 
device, denting of the aluminum stock is prevented. 
bars, cutting sizes and cutters can be inserted in the sheath, which , 


is made of steel. 





(Drawing at right) 


A drill square to square drills and reamers with respect to spot-faced 
surfaces has been devised by H. M. Lowry at the Bethlehem Steel ne 
Company’s shipbuilding Division in San Francisco. 
machine-steel base with a tool-steel blade and can be used in any type 
of drilling with portable power drills, as well as in reaming. It is said ~ | 
to be particularly useful in restricted spaces where regular squares | 


cannot be applied. 


Various types of 


method. The manifold is fed from one pressure 
source, and the outlets are staggered to permit 
easy access. As each check valve is kept under 
pressure for approximately 10 mins., this mul- 
tiple setup has greatly increased the number of 
valves which can be tested in a given time. 
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Expandable Sizing Reamer 
For Ball - Bearing Fits 


An expandable sizing 
reamer developed _ by 
Henry Bernadt of General 
Electric's Schenectady 
Works provides a produc- 
tion tool for accurately 
reaming holes in ball-bear- 


(Center illustration) 


The improved  burnishing tool 
shown in the photograph was de- 
veloped in the shops of the Murray 
Corp. in Detroit. Earlier burnish- 
ing tools used for the same purpose 
were made from files and were op- 
erated by hand. The new device 
is in the form of a rod or shaft 
with a steel ball brazed to it at the 
end. This is inserted in an electric 
drill. The device is used to fill up 
scratches in Alclad sheet. 
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ing housings. Holes bored 
one or two thousandths 
under size are finished 
with the reamer to a tol- 
erance of between 0.0002 
and 0.0003 in. The tool 
is essentially an expansion 
reamer designed for a cut 
of about 0.0005 in. per 
turn. It is provided with a 
micrometer adjustment 
with 50 equal divisions on 
the dial. In the drawing, A 
is the reamer and B the ad- 
justing screw. Three flutes 
C serve to prevent chaiter. 


Hole D has a taper of 0.10 





in, per inch of length, and A flanging jig for use in making 48 SBD parts 
the screw B has 20 threads was devised by Jack Doyle and W. J. Griffis of 
per inch, which gives an Douglas Aircraft Company’s El Segundo plant. 
expansion of 0.0001 in. By means of a master block and two inserts, 
per division. The spherical both rights and lefts can be flanged. Formerly 
part F governs the adjust- the production on these parts was 16 per hour 
ment. Clearance H_ back in a hydraulic press, while with the new equip- 
of rake I is reduced only ment trainees can make 180 per hour. 


about 0.0003 on a side, to 
prevent excessive expand- 
ing and to help keep the 
reamer in line. Before 
use, screw B is retarded 
about one turn, inserted 
into the bore, and ex- 
panded to the proper di- 
ameter, which is governed 
by graduations E and ref- 
erence line J. The proper 
line is established by the 
first hole, reaming a little 
at a time. Sleeve K is used 
as a driver and also as a 
stop when the depth of the 
hole must be sized by fac- 





CUP SHAPED END 


LOCATING PUNCH 


| - SPRING 

















ing cutting edge M. Screws (Drawing above) 
L serve to adjust the When the holes in lofting 
sleeve. templates become worn they 


must be reduced to the origi- 
nal size in some way. The 
former practice was to prick- 
punch or peen around the 
holes to shrink them. If a 
round hole was secured by 
this method it was by acci- 
dent. The device here illus- 
strated, which is due to Tru- 
man Clark of Bell Aircraft 
Corp., is said to result in per- 
fectly round holes. If the 
cupshaped end of the tool is 
made of the proper form, the 
area around the hole is com- 
pressed and metal is caused 
to flow into the hole, shrink- 
ing it. 

















(Drawing and illustration above and left) 


This combination screw driver and wrench tool, developed at the 
Consolidated Aircraft Corp., makes it possible for the worker 
to properly tighten nuts and bolts in blind areas and other areas 
where there is not enough room to permit of free movement of 
the hands, as, for instance, where stringers are set close together. 
To properly secure stringers to the structure prior to riveting, 
it is necessary to make use of bolts and nuts. The standard type 
of automatic spring fasteners will not do. Another advantage of 
the tool is that it dispenses with the service of the extra man 
formerly required for this operation. Moreover, the operator is 
much less fatigued when using this tool. 














Calculation of Proportional Cams fer 


N DESIGNS where space and weight limitations play 
| | an important part, as in airplane engines or auxili- 

ary engines for airplanes, the proportional cam— 
often called a generated cam because of the method of 
machining—is widely used to actuate the intake and 
exhaust valves. Its advantage lies in the fact that 
under similar conditions the acceleration of the 
spring-loaded sector is smaller than with the conven- 
tional cam composed of a circular-are tip and circu- 
lar-are or straight-line flanks, thus permitting the 
use of smaller springs, or a higher lift with the same 
spring. 

The proportional cam can be defined by the motion 
it imparts to the valve masses. An accelerated mo- 
tion is imparted to the valve by the cam during the 
opening period, and the cam causes the valve to de- 
celerate during the closing period. The mass thus 
accelerated or decelerated possesses an inertia which 
is counteracted by the Valve springs during the open- 
ing period, and by the cam contour during the closing 
period. The dynamic characteristic of the valve mo- 
tion therefore is controlled by the cam, and if its con- 
tour is so laid out that a constant relation is main- 
tained between the spring force and the inertia force 
of the accelerated masses, the cam is called propor- 
tional. 


This requirement may be set down in the form 
Mass x Acceleration W Force. 


To prevent bouncing of the valves, the spring force 
must be larger than the inertia force (mass x accel- 
eration) at the highest operating speed. There is an 
engine speed above the operating speed, called the 


bouncing speed, for which the above proportionality 
becomes an equation — 


Mass x Acceleration = Force. 


(It is here assumed that the actuating mechanism 
is absolutely rigid, and spring surge is neglected). 
If we consider that the acceleration increases with 


the square of the rpm and regard F as positive, we 
can write 





—ma= F (1) . 
or me, Figure One 
d*y cy , 
on — (2) 
dt? m 


where y = spring deflection in in. 


F = cy = spring force in lbs. c 
being the spring rate in 
Ibs per in. deflection 
m = mass of valve gear, in lb-sec?- 
in, 


t time in seconds. 


Equation (2) is the differential equa- 
tion of the valve motion. The general 
solution of this equation is 


y=Asin(@wt+ sf) .... (3) 





By E. Rossner 


Lawrence Engineering and Research Corp., Linden, N. . 


where A and 8 are integration constants determined from design 
conditions, and where w can be defined by the equation 


wo= Yejm 


Equation (3), well known as the general equation 
of simple harmonic motion, fulfills the requirement of 
proportionality, and it is the purpose of this article 
to show how it can be applied in computing the valve 
lift. 

We are concerned only with the valve lift, as the 
cam profile is generated from the calculated lift, due 
consideration being given to the valve-to-tappet lift 
ratio in case of overhead valves. The cam shape is 
irrelevant. The engineering specifications need not 
carry anything besides the calculated tappet lift, the 
corresponding cam angle, and the clearance-circle 
radius. The cam or the master cam is machined from 
a cylindrical blank by advancing the cutter the 
amount specified for the cam angle, leaving sufficient 
stock for the grinding operation. The size of the cut- 
ter, however, is of importance. In order to maintain 
the proper cam contour on the auxiliary curve (B-C 
in Fig. 2) when a roller follower is employed, the cut- 
ter must have the same diameter as the roller, and its 
plane must be parallel with the plane of the blank. 
This can be easily verified by making an enlarged 
drawing of the cam from the calculated lifts. With 
mushroom followers the diameter of the cutter is 
immaterial, as long as the cutter plane is perpendicu- 
lar to the plane of the blank. Since the machining is 
not a continuous operation, but intermittent, with in- 
tervals of from 1% deg. to 1 deg., there are unavoid- 
able ridges on the cam contour, but these can be re- 
moved by oilstoning after the grinding operation 
without exceeding the specified tolerances. 

Fig. 1 represents equation (3) in graphical form, 
and is similar to illustrations of simple harmonic mo- 
tion found in textbooks, but carries notations peculiar 


Figure Two 
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Internal Combustion Engines 
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Figure Three 
to our case. OD is the total, and OA the initial spring 
deflection, hence AD must be the maximum valve lift. 
Expressions for the phase velocity w and time ¢ in 
terms of cam rotation can be derived from the maxi- 
mum-lift conditions. When point P, reaches position D, 


wl + B = 90 


and if the corresponding cam rotation in degrees is 


/ 


wl + 3, = ¥ 


then the relation between the simple harmonic motion 
and cam rotation can be defined as 
90 
¥ 
Thus equation (3), which involves the cam angle and 
valve lift, becomes 
y—b =l= Asin (ky) —b (4) 
Where | = valve lift in in., 
A = 
b = initial spring deflection in in., 
ky = k(axt + By) = (wt + B) in deg. from 
ky = Bi to ky = 90° 


The first derivative of equation (4) gives for the valve velocity 


total spring deflection in in. 


dl 4 
- =v = Akw, cos (ky), (5) 
dt 
and ‘he second derivative is the valve acceleration- 
d?] ; 
oe « A (ka)? sin (ky), . (6) 
dt2 
# being the angular velocity of the camshaft in radians per 
secon: | 
2rn 
oy = — .. (7) 
60 ' 


where n = camshaft speed in rpm. 
In Fig. 2, which is called a developed view of the 
valve lift, the lift is plotted against the cam angle. 
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There curve AvCD represents 
equation (4) for the opening 
period, but for practical reasons 
only curve C-D participates in the 
valve lift, and in the actual cal- 
culation 8, should be replaced by 
8,. There are two auxiliary curves 
in addition to the sine curve, 
namely, a _constant-acceleration 
curve B-C, and a constant-velocity 
curve A-B. B-C effects a quick 
opening of the valve, and A-B is 
for smooth and quiet contact be- 
tween the cam and valve mechan- 
ism. The valve clearance always 
should be taken up within the 
A-B range, to avoid severe impact 
loads which would be detrimental 
to the valve mechanism. 

Neglecting valve clearance, the horizontal line at 
point A would be the line of zero lift, and its physical 
interpretation can be the circumference of the cam 
clearance circle. Two interesting conclusions can be 
derived from Fig. 2, viz.: 

1) The maximum valve lift can be altered by chang- 
ing b without affecting the principal dynamic char- 
acteristics of the valve motion. 

2) The clearance-circle radius can be freely chosen 
to suit design conditions. 

The above facts are also evident from equation (4). 
Tangency at points B and C is imperative, as other- 
wise there will be irregularities or discontinuities in 
the valve lift and the cam contour. Two curves are 
tangent when their first derivatives are the same. 
But the first derivative in our 
case is the velocity, so it can 
be said that at points B and 
C the valve lift and velocity 
must have the same value when 
calculated from the equations 
for both adjacent sections. 

Formulae for the auxiliary 
curves can be found in any text 
book on kinematics, and are: 
Curve A-B: 

ve = constant 


Figure 
Four 


lo = Vol . (8) 
Curve B-C: 

a, = constant 

y1.=vtat .. : (9) 

L = i of Vol aa i/2 at? - (10) 


where [,, l; = valve lift in inches. 

valve velocity, in in. 

per sec. 

ay = valve acceleration, in 
in. per sec.” 


Yo, M1 = 

















These equations apply to both the valve-opening and 
the valve-closing period, but when the closing period 
is not a true inverse of the opening period, curves 
A-B and B-C will have different values. The sine 
curve, however, does not change. 

Let us apply the above results and determine the 
valve-lift curves from the following data: 

N = 6000 rpm = engine speed 


N, = 7500 rpm = bouncing speed 
n = 3000 rpm = camshaft speed 


l = 0.250 in. = valve lift plus valve clearance 

c = 231 lbs. = spring rate per inch 
m = 0.0108 slug = mass of valve gear on valve 
A = 0.420 in. = total spring deflection 

b = 0.170 in. = initial spring deflection 

@ = 125° cam angle or 250° crank angle—duration of valve 

opening 
1, = 0.025 in. 
r = 1 — ratio valve-to-tappet lift (Fig. 4) 


Here m and ¢ must be approximated from prelimi- 
nary design and corrected later if necessary. For a 
given spring rate c the initial deflection b is limited 
by (1) the maximum force required to keep the ex- 
haust valve on its seat during the suction stroke; (2) 
variation of dimensions due to stack-up of tolerances 
in the engine proper; (3) heat expansion of the valve 
stem, and (4) altitude pressure difference if no super- 
charger is used. On the other hand, the total spring 
deflection A is limited by the clearance between coils 
and by the maximum permissible stresses in the 
spring. 

Care should be exercised in establishing the value 
of l,. The valve clearance is set when the engine is 
cold, and heat expansion will increase this clear- 
ance, depending on the temperatures and materials 
of the cylinder barrel and head. For reasons men- 
tioned before, 1, must not be less than the maximum 
possible clearance under the worst operating condi- 
tions as far as cooling of the engine is concerned. 

The maximum spring force is 

F = cy = 231 X 0.420 = 97 lbs. 
and neglecting friction, the maximum inertia force 
from equation (1) is also 97 Ibs. 

The inertia force at 6000 rpm is 

60002 
ma = — —~ < 97 = 62 lbs. 
75002 

Deducting 15 per cent for friction losses, the maxi- 

mum acceleration at full lift (point D in Fig. 2) is 


62 X 12 : 
a= — = 59992 in. ‘sec.? 
1.15 & 0.0108 
Substituting in equation (6) 
59992 = 0.420 (ka,)?, 
and since ky = 90° and sin ky = sin 90° = 1 
59992 \3 
hence ko, = ( r = 377.94 
0.420 
— 74000 
from equation (7) w; = = 314.16 rad. /see. 
30 
377.94 
k= — = 1,203 
314.16 
and y = 90/1.203 = 74.81° 


Thus the sine curve is established from the maxi- 
mum-speed requirements, and equation (4) becomes 


l = 0.420 sin (1.203y) — 0.170... .. (11) 
from ¥ = 8 toy = 74.81° (See Fig. 2) 


Equation (11) does not consider the valve clear- 


40 





ance, which would reduce the total spring deflection 
and influence the shape of the sine curve; but this 
slight error in the proportionality of the spring force 
and the inertia can be overlooked. 

The next step is to find 8,. For this we have to 
determine curves A-B and B-C by trial and error. Ke- 
ferring to Fig. 2, we first select an arbitrary value for 
” + , if the valve rise is not a true inverse of the 
valve-closing period (otherwise ¢ + %, = %/2), thus 
fixing point B. Let 

¢+¢1 = 58° 

When a value of v, is assured, point A, angle 
%, and curve A-B are determined. The constant 
velocity v, usually ranges between 2 and 3 fps for the 
valve rise and 1-2 fps for the valve closing period, 
though this cannot be said to be a rule. Let 


vo = 30 in. /see.; 


then from equation (8) %, = 15°, since |, = 0.025 in. 
and t = 1/18000 second per degree of cam rotation. 


We can now proceed to locate point C by assuming 
a desirable value for either ¢, or a,. To ease the task 
it is advisable to make an enlarged plot of curve 
A,CD and the assumed curve A-B. Then plot curve 
B-C for any assumed values and make corrections as 
required. Let 


¢: = 14.75°; 
then ¢ = 58 — 14.75 = 43.25° 
and Bo = ¥ —¢ = 74.81 — 43.25 = 31.56° 


From equation (11) the lift at point C is 
l = 0.420 sin (1.203 X 31.56) — 0.170 = 0.0884 in. 


But 1 = |, at point C, and substituting this value in equation 
(10) and transposing we have 
2(l — Ilo — vet) t 
Q = - = 116000 in./sec.* 
Checking tangency by equations (5) and (9) 
v = 0.420 X 377.94 cos 37.97 = 125.13 in./sec. 
and v = 30 + 116000 X 14.75/18000 = 125.06 in. /sec 


A check on lift from equation (10) gives 
lL, = 0.025 + (30 * 14.75/18000) + (1/2) 116000 
(14.75/18000)? = 0.0885 in. 

It takes several trials before all points match, but 
after points A, B and C are established, the lift can 
be rapidly figured for any desired intervals—say 1 
deg. for the sinusoid and '% deg. for the constant- 
acceleration portion—with the aid of a calculating ma- 
chine. A graphical solution should not be attempted 
because of its questionable accuracy and also because 
it is inconvenient, especially when it comes to check- 
ing the tangency. 

The limiting value for the constant acceleration 
seems to be determined by the stresses and the elastic 
deformation of the valve mechanism, and_ 10,000 
ft./sec.. or higher may be good for certain engines, 
while too high for others. A stroboscopic examina- 
tion of the valve lift at normal speed (see Ref. 2) 
gives a clear picture on this. A remarkable improve- 
ment in the dynamic lift curve can be effected by re- 
ducing the constant deceleration and velocity at the 
closing end of the valve motion, but to go into details 
on this subject would be beyond the scope of this 
article. 
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New i reducction 


i ‘EORGE GORTON Machine Co., Racine, 
Wis., has brought out a Swiss type 


precision automatic, the Model 161A 
Screw Machine. It is built under ex- 
elusive manufacturing rights which 


have been granted to Gorton by S. A. 
Joseph Petermann, Moutier, Switzer- 
land, and incorporates a number of re- 
finements while retaining all of the fea- 





The Gorton Model 16-A Screw Ma- 
chine 


tures of the Swiss built Petermann 
machine. 

The principal feature which distin- 
guishes the Gorton from the conven- 
tional type single spindle automatic is 
the arrangement whereby the headstock 
unit, which grips the stock, is fed for- 
ward or retracted by means of a cam. 
The stock is fed through a bushing past 
the cutting tools, which are stationary 
in the horizontal plane. This method 
places the side thrust of the cutting 
tools at the point of work support. 
Forms are generated by coordination of 
the headstock and toolslide movements. 

Drills may be mounted either in a 
simple single spindle attachment, or in 
a combined three spindle attachment 
having two drill spindles and a thread- 
ing spindle, and drilling is done by 
feeding the drill to the work, the work 
to the drill, or by a combination of 


both Where a three spindle attach- 
meni is employed, the desired spindle 
is brought into position by a rocking 
motion, cam controlled. These attach- 
ments are mounted on the machined 
boss at the end of the machine, and 


dowelled in position. Very high drilling 
Speeds can be obtained, as the drill re- 
volves in the opposite direction from 
the work spindle. This method pro- 
duces straight, true holes of exception- 
ally fine finish. 

The machine is designed to operate 
at spindle speeds up to 10,000 r.p.m. 
and cimshaft speeds up to 24 r.p.m. A 
Work piece is completed at each revolu- 
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Beutemceuns 


tion of the camshaft. It handles bar 
stock up to 7/16 in. diameter, and turns 
out parts up to 2% in. in length. Parts 
as small as .005 in. in diameter can be 
turned, and diameters can be main- 
tained to within .0001 in., under favor- 
able conditions. 


HE Roan Tool and Cutter Grinder 

is now in production at the Roan 
Manufacturing Co., Racine, Wis. The 
machine is provided with a number of 
fixtures and grinding accessories, and 
is equipped to handle the grinding of 
practically all types of milling cutters, 
as well as counterbores, spot facers, 
reamers and circular saws. The motor 
grinder head and bracket can be raised, 
lowered and swiveled around the ver- 





Close-up view of the five toolslides 

of the Gorton machine, showing 

the micrometer adjustments for ac- 

curate positioning of the toolslides. 

also means for adjusting ratio of 

linking arms between toolslides and 
cam. 


The Roan Cutter 
and Tool Grinder 











Model K-75 Press built by Hydraulic 
Machinery, Inc. 


tical column. A vernier feed on the 
motor bracket provides accurate ver- 
tical adjustment. The motor can also 
be swiveled to bring the grinding 
wheels into vertical, horizontal or 
angular relation to the base. 


NEW type of hydraulic press that 

a is being built in 25, 75 and 100 ton 

sizes and that may be adapted to ca- 

pacities up to 150 tons, is announced 

and identified as a K Series by Hy- 
(Turn to page 70, please) 

















How Tungsten Carbide Chips are Reelaimed 


UNGSTEN is one of the strategic metals, being 

" produced chiefly from ores imported from China, 

and since tremendous quantities of it are used 

for cutting tools and other purposes, it is very essen- 

tial that all scrap be reclaimed. The process described 

in the following is now being used in the Aircraft En- 

gine Division of Ford Motor Co. to recover or reclaim 

tungsten carbide tool tips that have served their nor- 
mal purpose. 

The first step is the removal of the carbide tip from 
its steel shank. This is accomplished by keeping the 
tool for one hour in a concentrated bath of nitric acid 
at a temperature of about 150 F. It is then removed 
from the acid bath and washed in water, and a slight 
tap then will loosen the carbide chip. The chips usu- 
ally are slightly contaminated with iron and brazing 
material, which are readily removed in a bath com- 
posed of equal parts of nitric acid, hydrochloric acid 
and water. Next the chips are washed in a caustic 
bath. Titanium and tantalum carbide chips must be 
removed, and this is accomplished by passing the 
chips through a hydrogen-atmosphere furnace at 240 
C, in which the titanium and tantalum carbide chips 
acquire a brownish color, while the tungsten carbide 
tips retain their light gray color, so that the former 
can be readily recognized and separated out. 

The carbide chips are next pulverized in a 100-lb 
Bradley power hammer, which operates at approxi- 
mately 250 strokes per minute. A hardened steel mor- 
tar and a pestle are used on this hammer. The pestle 
reciprocates through a packing gland that prevents 
the escape of carbide dust. The carbide is fed into 
the mortar through an iron stand- 
pipe, and the pulverized product is 
drawn off by the air current of a 
centrifugal exhauster, through a 
cloth filter. The dust settles in a trap 
from which it is recovered. A cross 
section of the die and the collecting 
mechanism is shown in the accom- 
panying illustration. 


BOTTOM 
DIE 


Layout of pulverizing die for 
reclaiming tungsten-carbide scrap. 








The pulverized tungsten carbide is now put into 
carbon boats and placed in a hydrogen-atmosphere 
furnace at 1500 F for 20 mins, to reduce any oxides 
that may be present. The powder is then put through 
a 400-mesh sieve, and the portion that passes through 
is ready for further use. The part that does not puss 
through is fed back into the power hammer and re- 
pulverized. A binder consisting of a 3'-per cent solu- 
tion of paraffin wax in trichlorethylene is added to the 
powdered carbide, and this mixture is dried in an oven 
at 140 F for approximately 2 hrs. 

It is now ready for forming into shapes, and the 
mixture is compressed in suitable steel molds under a 
pressure of from 5 to 20 tons per sq. in. While the 
higher pressure gives a somewhat higher density, it 
also tends to cause lamination, and for that reason it 
is necessary to use the lower pressure range in most 
cases. 

The tungsten carbide thus compressed is placed in 
carbon boats and covered with aluminum oxide. After 
careful preheating to drive off the wax, it is “soft- 
sintered” at 1600 F for 20 mins. After this soft- 
sintering process the carbide is “chalklike’” and may 
be cut to any shape with a saw, file or grinding wheel. 
The stock is cut to 17 per cent oversize in all direc- 
tions, to allow for the shrinkage which occurs in the 
final sintering operation. This final sintering is done 
in carbon boats, in which the carbide shapes are cov- 
ered with flake graphite and passed through a hydro- 
gen-atmosphere furnace at 2760 F for 20 minutes at 
heat. The tungsten carbide shapes are now ready for 
brazing to tool shanks, into die holders, etc. 
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Goodyear Channel Tread Aircraft 


Tire 


Channel Tread Tires 

Channel tread tires, which are said 
to insure greater safety and permit 
heavier loads for airplanes, are a re- 
cent development of the Goodyear Tire 
& Rubber Company, Akron, Ohio. 
Originally devised for Aircobras, the 
newly designed tires are finding ap- 
plications on warplanes of all types. 

The slightly higher sidewalls com- 
press the landing surface, such as sand 
or soft earth, between them and the 
tread, and also increase the resistance 
to landing shocks. 


Assembly Tools for 
Aeroquip Fittings 


\n assembly tool kit for use with 
Aeroquip standard hose lines and de- 





feroquip Assembly Tool Kit 
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Aireratt 


tachable fittings is being marketed by 
Aeroquip Corporation, Jackson, Mich. 
The kit is designed to facilitate rapid 
assembly and maintenance work at 
manufacturing plants and bases, as 
well as quick emergency field service. 
Recause of the Aeroquip detachable 
principle, hose line replacements can 
be made by cutting the desired length 
of Aeroquip hose, detaching the fittings 
from the old line and. assembling on 
the new line. The assembly kit will 
expedite this feature. 

The Aeroquip kit contains a wood 
clamp for seven standard tube sizes, 
and seven mandrels and adapters for 
inside diameter sizes from \% in. to % 
in., to assemble both short and long 
male and swivel type Aeroquip con- 
nections. 


Aero-Seal Hose Clamps 
Made in Fourteen Sizes 


A new line of ‘“Aero-Seal’ hose 
clamps has been recently introduced by 
the Aircraft Standard Parts Company, 
Rockford, Ill. Fourteen sizes are pro- 
vided from “™ in. to 4 in. inside hose 
diameter. The “Aero-Seal” hose clamp 





** Jero-Seal” Hose Clamps 


consists of a 9/16 in. steel band punched 
with holes corresponding to the teeth 
of a worm gear. These holes mesh with 
a worm in the housing which is welded 
to the fixed end of the band. The worm 
is turned by a screw driver, and the 
screw head on the worm is fitted with 
a safety cup which prevents the screw 
driver from slipping out of the slot. 
Although these hose clamps are made 
in 14 sizes, it is possible for 6 sizes 
to cover the same range. The band has 
a total take-up of 2 in. or 2% in. on 
the smaller sizes, and 3 in. on the larger 
sizes, so that by allowing the free end 
of the band to extend a couple of 











Plastic Data Case made by General 
Aviation Equipment Company 


inches beyond the housing, the clamp 
can be tightened considerably below its 
normal size. 


Data Case Made of 
Laminated Plastic 


A light, durable data case, made of 
laminated plastic stitched with steel, is 
now in production at the General Avia- 
tion Equipment Company, Inc., Ashley, 
Pa. The cover fastener may be oper- 
ated with one hand, and the cover is 
sprung so that it remains open when 
unfastened. The case is sprayed with 
two coats of high-gloss, moisture re- 
sistant lacquer. At the present time, 
the case is available to our armed 
forces and all auxiliary services. 


Large Surface Plate 


To meet the heavy load requirements 
of an aircraft motor manufacturer, this 
large surface plate was designed and 
manufactured by Machine Products 
Corporation, Detroit, Mich. The plate 
has a surface which measures 4 ft. 
by 6 ft., a depth of 20 in. and a total 
weight of over 2 tons. 





Special Surface Plate made by Ma- 
chine Products Corporation 
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Officers, directors, Army and Navy associates of the new National Aircraft War Produc- 

tion Council, Inc. Left to right seated: J. Carlton Ward, Jr., Robert E. Gross, President 

Glenn L. Martin, Vice-President LaMotte T. Cohu, T. Claude Ryan, Lawrence D. Bell. 

Left to right standing: Frank F. Russell, Dr. A. E. Lombard, Colonel Donald F. Stace, 
Colonel Nelson Talbott, Captain Lucian Grant. 


Atreratt Companies 


form National 


By R. Raymond Kay 


VIATION in America took another step forward 
A when 16 of the nation’s leading warplane man- 
ufacturers met during the week of April 12 in 
Los Angeles to form the National Aircraft War Pro- 
duction Council, Inc. Made up of the Aircraft War 
Production Councils of the East and West Coast, the 
new national organization will provide liaison between 
these two regional groups and between industry and 
the Government war agencies. Frank F. Russell, pres- 
ident of National Aviation Corp., was appointed gen- 
eral manager of the new organization. To facilitate 
coordination between industry and government Russell 
will establish offices for the NAWPC in Washington, 
me. <. 

The member companies represent 90 per cent of 
the nation’s warplane assembly, and a high percentage 
of aircraft engine and propeller production in plants 
throughout the nation. These companies are: Aviation 
Corp., Bell, Brewster, Curtiss-Wright, Eastern Air- 
craft Division of General Motors, Fairchild, Martin, 
Republic, Boeing, Consolidated Vultee, Douglas, Lock- 
heed, North American, Northrop, Ryan, and Vega 
aircraft companies. The member companies have a 
total backlog of war orders exceeding $17 billions. 

Glenn L. Martin was elected president of the 
NAWPC, and LaMott T. Cohu, chairman of the board, 
Northrop Aircraft, Inc., was elected vice-president. 
Directors of the new organization are Martin, Cohu, 


14 


Counci 


J. Carlton Ward, Jr., president of Fairchild Engine 
and Airplane Corp.; Lawrence D. Bell, president of 
Bell Aircraft Corp.; Robert E. Gross, president of 
Lockheed Aircraft Corp., and T. Claude Ryan, presi- 
dent of Ryan Aeronautical Co. 

Specific functions of the national council will in- 
clude: 

1. Coordination of the free interchange of infor- 
mation and facilities of all companies to avoid dupli- 
cation and delay. This service extends to non-member 
manufacturers as well as to members of the council. 

2. Service on research and information on war 
production in cooperation with the armed services 
and government agencies. 

3. Expedition of pooling of facilities, plans, prac- 
tices, and data that contribute to increased efficiency 
of management and employees alike, and to maximum 
production. 

Directors of the Eastern Council in attendance at 
the first meeting were: Glenn L. Martin, of Glenn L. 
Martin Co.; Lawrence D. Bell, of Bell; Ralph 5. 
Damon, of Republic; L. C. Goad, of Eastern Aircraft 
Div. of General Motors; Guy W. Vaughan, of Curtiss- 
Wright; and J. Carlton Ward, Jr., of Fairchild. 

Western Council directors at the meeting were: 
Philip G. Johnson, of Boeing; Harry Woodhead, cf 
Consolidated Vultee; Donald W. Douglas, of Douglas: 
Robert E. Gross, of Lockheed; J. H. Kindelberger, of 
North American; LaMott T. Cohu, of Northrop; 
Claude Ryan, of Ryan; and Courtlandt S. Gross. of 
Vega. 

Government and military representatives in atten- 

(Turn to page 74, please) 
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The flight performance of many of the 
most vital functional parts of an airplane 
can now be accurately foretold — by tests 
made on the ground. 


HydrOlILic Test Stands are making these 
time-saving, life-saving tests possible — at 
aircraft plants, commercial depots and 
military air bases. 


Three typical test stands are shown at left. 
One checks spark plugs for electrical leaks 
. . . another tests magnetos at almost any 
temperature, speed, air pressure or humid- 
ity encountered in the skies ... the third 
checks vital hydraulic systems to make sure 
that ailerons, rudders, brakes, bomb bay 
doors, landing gear, and propeller con- 
trols will work correctly in the air. 


Aviation is only one of many fields in 
which Denison Engineers have applied the 
exceptional smoothness, flexibility and 
controllability of oil-hydraulic power. If 
you have a problem involving wartime or 
peacetime products or production, our en- 
gineers may prove extremely helpful. Call 
your Denison representative, or write us. 






DENISON 
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Flexitest Case including test switches 
for all protective relays 


Flexitest Cases for 
Panel Mounting 


Combining a relay and knife blade 
test switches in the same unit, with 
maximum flexibility in maintenance 
and testing, the new type FT Flexitest 
eases for panel mounting are an- 
nounced by Westinghouse Electric and 
Manufacturing Company, East Pitts- 
burgh, Pa. 

Present standard relay elements are 
used in the new Flexitest cases, and are 
mounted on a removable unit chassis. 
Test connections can be made either by 
clip leads or test plug. The test 
switches are of high capacity, self- 
aligning knife blade construction with 


the movable blade and hinge jaw 
mounted on a molded block rigidly 





fastened to the case. Each circuit can 
be identified by cards on the switch 
handle, and a red handle identifies the 
trip circuit. 

Three size cases are available. All 
have a metal cover with a transparent 
window for visual inspection of ele- 
ments and observation of relay targets. 


Heavy Duty V-Belts 


The B. F. Goodrich Company, Akron, 
Ohio, is producing wire reinforced V- 
belts in two types, a cable cord con- 
struction and a grommet construction. 
The grommet construction incorporates 
a wire cord placed in the center of a 
cotton or rayon grommet. These belts 
are designed for the most rigorous ser- 
vice, and are said to have greater 
horsepower capacity, increased tensile 
strength and low stretch. 





Section of Goodrich Wire 


Reinforced V-Belt 


Cross 


The company emphasizes that only 
after full engineering details of the 
equipment on which the belt may be 


Photovolt photo- 
electric Smoke 
Meter 


used and conditions under which it will 
operate are studied will it be able to 
decide whether a wire belt will be 
practical. 


Easily Cleaned Lighting Units 


Ease of maintenance is one of the 
features of the redesigned Generalite 
Fluorescent line being offered by The 


Fostoria Pressed Steel Corporation, 
Fostoria, Ohio. The non-metallic re- 


flectors in this line of lighting units 





Fluorescent 
Unit 


Generalite 


Lighting 


are removable without turning off the 
current or removing the lamps. By 
loosening two wing nuts, the reflector 
lifts off the top of the wiring channel. 
The “V” shaped wiring channel sepa- 
rates the two 40-watt lamps and serves 
as a reflector. 

Lighting units in the Generalite line 
comply with WPB’s L-78 order, and 
physical dimensions conform to recom- 
mendations of the Bureau of Stand- 
ards, All two-lamp models are similar 
in appearance to the one illustrated. 
In addition to the two-lamp units, four- 
lamp units also are available. 


Photovolt Photoelectric 
Smoke Meter 

Photovolt Corporation, 95 Madison 
Ave., New York, offers to industry an 
instrument designed to furnish an ob- 
jective indication of the density of 
smoke. It is based on the Penn State 
smoke meter, which was described in 
AUTOMOTIVE INDUSTRIES of August 20, 
1938. While originally intended to de- 
termine the smoke in Diesel-engine ex- 
hausts, the instrument can be _ used 
equally to test the exhausts of other 
internal cumbustion engines and the 
smoke from furnaces, etc. “Smoke <en- 
sity, per cent” has been defined as the 
per cent reduction in luminous intensity 
caused by light passing through an 18- 
in. column of the gas. The exhaust gas 
enters the tube near one end and le-ves 
near the other end. Light from » 6- 
volt lamp enters the tube in the »xial 
direction from the side of the gas out- 
let and strikes the light-sensitive !:ye! 
of a photocell at the other end o% the 
tube. The current output of the p/ioto- 

(Turn to page 68, please) 
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FFHAND, you wouldn’t think there 
was anything in an outboard motor 
that. could make the going easier for an 
anti-aircraft searchlight. In designing 
“outboards,” the chief requirements are 
small space and high load capacity. So 
builders of outboard motors chose the 
Torrington Needle Bearing—it’s un- 
usually compact for an anti-friction 
bearing, and noted for high load capacity. 
In the anti-aircraft searchlight, size 
of parts is a secondary consideration, 
so Jong as the equipment is transport- 
able. Yet searchlight designers, ever 
striving for quicker response in locating 
enemy aircraft, welcomed the Needle 
Bearing as eagerly as outboard motor 
mar:ifacturers. And not merely for its 
high !oad capacity, which helps prevent 
ove) oading and breakdowns, or low co- 
effic': nt of friction, permitting crews to 
swin,. a searchlight’s beam into imme- 
diat« action at the first warning signal. 
Th re’s the Needle Bearing’s reliable 
perfo’ mance, for example—an invalu- 
able “ature when enemy planes are 






























































overhead —its effective system of lubri- 
cation, which enables the bearing to run 





NEEDLE BEARINGS 
FOR ALL PURPOSES 
LOOSE ROLLERS are pro- 


duced in a range of sizes 
for assembly into low-cost, 
high-capacity anti-friction 
bearing units. They are 
particularly adaptable to 
applications where volume 
permits installation of the 
necessary equipment. 


NEEDLE BEARINGS are 
complete, self-contained 
units consisting of a full 
complement of rollers and 
a thin, hardened outer 
race. They offer the ad- 
vantages of small size, low 
cost, high capacity—and 
are easily, quickly installed. 








QUILL BEARINGS consist of a full 
complement of rollers and a rela- 
tively heavy hardened outer race. 
They are furnished with or with- 
out inner races. Quill Bearings 
y are adaptable to heavier load re- 
quirements than Needle Bearings. 














for long periods without any attention 
at all—and its ready availability, help- 
ing to provide our Armed Forces with 
enough and on time. 


THERE MAY BE AN IDEA HERE FOR YOU, TOO, 
in planning your product’s post-war de- 
signs. Savings in weight, compact de- 
sign, infrequent lubrication, dependable 
operation—these are features your regu- 
lar customers most likely will insist upon 
after the war, and the Needle Bearing 
has every one of them, as well as low 
cost and ease of installation. Now is the 
time to “iron out,’ with the help of 
Torrington engineers, the details in 
adapting the Needle Bearing to your 
particular applications. For preliminary 
information on sizes, ratings, and typical 
applications, send for Catalog No. 107. 


THE TORRINGTON COMPANY 
Established 1866 © Torrington, Connecticut, U. S. A. 
Makers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia $ me, 

Detroit Cleveland Seattle ; A 

South Bend San Francisco Chicago % —* 
om 


los Angeles Toronto London, England 


TORRINGTON NEEDLE BEARINGS 
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UAW-CLO Wants Industry-Wide 
Equal Pay for Equal Work 


Reuther Says That Dissatisfaction Has Risen Among 
Workers Due to Wage Inequalities for Similar Work 


In asking the reopening of wage ne- 
gotiations with General Motors Corp. 
under the agreement signed last Oct. 
19, the UAW-CIO also is proposing 
the negotiating of industry-wide wage 
agreements on the basis of equal pay 
for equal work. Walter P. Reuther, 
UAW-CIO vice president and director 
of the union’s GM department, wrote 
Harry Anderson, GM vice president, 
on April 5 asking the reopening of the 
wage question under the provision of 
the agreement, promulgated Oct. 5, 
1942, which permits this after six 
months “in the event that changes in 
the national wage policy necessitate 
readjustments in existing relationships.” 
The wage question is specifically raised 
by the union for the purpose of reach- 
ing an agreement on 1943 vacation 
allowances, which in the two previous 
years have been paid in July. 

Reuther’s letter was mailed just three 
days before President Roosevelt issued 
his “hold-the-line’ executive order 
against inflation, 
stricts any wage increases. 


which further re- 
However, 





wage raises still are permitted to cor- 
rect substandards of living or to meet 
the 15 per cent increase in the cost of 
living between Jan. 1, 1941, and May 
1, 1942, under the Little Steel formula. 
Readjustments of wages and salaries 
also are permitted in case of promo- 
tions, reclassifications, merit increases 
and incentive wages if they do not in- 
crease production costs appreciably or 
furnish a basis to increase prices or 
tc resist justifiable price reductions. 

The proposal for a uniform wage 
pattern for the automotive industry 
was first suggested by Reuther Jan. 17, 
coupled with a proposal for a guaran- 
ted work week of 40 hours, to be in- 
creased to 48 hours within 60 days. 
Less than a month after Reuther made 
this proposal, the president issued his 
executive order making a 48-hour work 
week mandatory in 32 (now 39) labor 
shortage areas. However, 48 hours’ 
pay weekly is not guaranteed under the 
order. 

The uniform wage agreement for the 
automotive industry undoubtedly was 


Acme Photo 


Italian Tractor 


An Italian tractor, used for towing a 105 mm. howitzer, which was captured 
by American troops in Tunisia. The wheels are equipped with spikes which 
may be turned outward for added traction. 





PANDUS TRY 


proposed by Reuther not only to im- 
prove worker morale but as a device 
for getting further wage raises in lieu 
of an incentive system, which Reuther 
has vigorously opposed on every occa- 
sion. Reuther urged creation by the 
War Labor Board of an industry wage 
commission composed of public, man- 
agement and labor, to survey the auto- 
motive industry and sub-divide it on 
the basis of types of production and 


classification of work performe:l. The 
commission would establish a_ wage 
pattern for each sub-division by job 


classification in keeping with an over- 
all wage pattern for the industry, 
applying the principle of equal pay for 
equal work. Instead of the automotive 
industry having 600 or 700 individual 


wage negotiations before the WLB, 
there would be only one industry-wide 
wage problem under Reuther’s pro- 
posal, and cost-of-living adjustments 


could be applied to the general wage 
pattern. The wage commission, after 
completing its work, which incidentally 
would be a monumental task, would es- 


tablish tri-partite machinery to ad- 
minister the master wage agreement 
on a regional basis under Reuthev’s 


plan. 
Reuther pointed out the dissatisfac- 


tion that has arisen among workers 
due to wage inequalities for similar 
work. Armor plate are welders in a 
GM Flint plant were receiving $1.29 


per hour but they were recalled to 
their original plant, another GM divi- 
sion in the vicinity, to be paid $1.14 
per hour for the same work. Reuther 
maintains the government cannot 
justify or continue a wage policy that 
(Turn to page 128, please) 


MEWA Regional Conference 


The number of wholesalers and 
manufacturers at the Chicago regional 
conference sponsored by the Motor and 
Equipment Wholesalers Association at 
the Drake Hotel on April 12 an: 13, 
far exceeded expectations. The record 


attendance showed a registration 0 
192 jobbing organizations, and 10! 


manufacturers had executives on hand. 
Speakers at the conference included 
L. S. Hawkins, director of vocationai 
training for war production wor <ers, 
U. S. Office of Education; N. Field 
Ozburn, chief of the automotive sup- 
plies section, industrial and hardvare 
supplies branch of the WPB; Pervy B. 
Patteson, assistant chief of the indus- 
trial and hardware supplies branch of 
the WPB; and Tom Duggan, vice- 
president, Thompson Products, Inc. 
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If worms had wings... 


IF VORMS HAD WINGS, chances are our entire econ- 
omy would collapse! All because their specialty—that 
of swallowing earth—is unique and indispensable! 

The earthworms in a single acre of ground carry 
more than 18 tons of earthy castings to the surface in 
a year! Thus, by constant plowing, they make it pos- 
sible for air, moisture and life-giving minerals to cir- 
Culate...and so for all plant-life to flourish! 

Put if worms had wings, they’d never be satisfied 
wit so plebeian an occupation as burrowing. They'd 
jusi ‘ly around. And in the meantime, the whole world 
would goXto pot. 


2.m@ral is plain: Specialization is of so great 


May }, 1943 


importance that our modern world could not survive 
without it. Our democracy could not fight without it. 
Take machine tool production. We have overcome 
Germany's 7-year head start in about a year, and are 
even now outproducing the Reich in machine tools in 
the ratio of 5 to 1. 

A potent factor in this production miracle has been 
the multiple spindle automatic lathe made by Cone. 
These titans of the machine tool industry are currently 
used in the production of so many different munition 


parts it would be difficult to list them cre 
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Transition to CMP Program May 
Restrict Distribution of Steel 


Adherence to ASTM Standards for Die Castings Urged 
Use of Tin in Bronze Alloys Exceeds Use in Tin Plate 


By W. C. HIRSCH 
Although encouraging developments, 
such as the better understanding re- 
sulting from conferences with procure- 
ment officials of the armed services, are 
not wanting, production chiefs of auto- 
motive war contract plants still have 
their fingers crossed lest the imminent 
period of transition to the CMP pro- 
gram bring a slowing down in opera- 
tions for want of sufficient supplies of 
steel. The recent directive to steel mills 
that second-quarter orders booked be- 


fore March 22 must be filled under 
their old preference ratings without 
regard to the CMP allotment set-up, 


helped to ease the situation, as did per- 
mission to shift steel among fabricat- 
ing plants to forestall inte:ruptions in 
the filling of authorized schedules, but 
there is still a good deal of uneasiness 
that the CMP “purge” of old priority 
ratings will cause production “bugs.” 
Operations of the smaller aircraft 
parts plants are believed to have been 


helped by permitting warehouse alloy 
steel sellers to add to the price of NE 
alloy steels $1.25 per 100 lb for stress 
relieving after cold working, $2.50 per 
100 lb for aircraft quality, and 40 cents 
for extensometer tests. A charge for 
heat treatment in outside specialty 
plants has also been authorized. News- 
paper writers continue to harp on the 
theme of an impending loosening up 
in steel supplies for non-zssential ci- 
vilian needs. The pattern for this pro- 
cedure: gradual and strictly limited al- 
lotments to satisfy the most important 
civilian needs, has already been set, 
and it is hardly likely that there will 
be any marked deviation from ‘his logi- 
cal program. 

Users of zine base die-casting's in the 
making of shell, bomb and hand gre- 
nade fuses, gas mask fittings, carbure- 
tor and fuel pump parts for tanks, 


trucks, ete., are being asked by WPB 
securing 
A.S.T.M. 


str ct ad- 
standard. 


to cooperate in 
herence to the 





Dow Magnesium Corporation’s New Michigan Plant 


Magnesium chloride produced from salt brines at a companion plant several 
hundred miles across the state is delivered to this new Michigan plant of 
Dow Magnesium Corporation by special covered gondola cars and stored in 
massive concrete bins, like those shown here, completed and under construc- 
tion. Conveyors distribute this cell feed from the bins to the magnesium cells, 
some of which can be seen in the background, center. Several of the plant’s 
absorbers are shown on the right, with one giving off a plume of steam that 
was the signal that production of magnesium metal was about to start. 

Silver almost completely replaces copper in the power distribution lines 
required for large scale production of magnesium, and was loaned to DPC 
by the government for this use to release copper for shells, ordnance equip- 


ment and other war needs in which no substitute will do. 


The silver is even 


more efficient as a conductor of electricity, but would not normally be used 


because of its excessive cost. 


This plant is the fifth Dow-process plant built by The Austin Company for 
the Defense Plant Corporation to enter production of magnesium, lightest 
of all structural metals and a key factor in production of fighting aircraft 

with greater fire power and cruising range. 4 


50 





“Deviations from the specified im) ur- 
ity limits, especially in the case of ‘ead 
and tin, even in amounts which sen 
insignificant to the layman, may p ove 
to be disastrous,” says a report of the 
A.S.T.M. Committee on Die Castings, 
to which WPB’s Conservation Division 
is giving wide publicity and ads: 
“These specifications, if observed, will 
insure the quality on the basis of which 
the use of zine die-castings incre:sed 
from a few thousand tons annually to 
150,000 tons in ten years; if ignored, 
trouble is inevitable.” 

It is pointed out that the use of tin 
in bronze alloys for war material has 
outstripped that in tin plate, which 
heretofore has been by far the most 
important market for tin. Allocations 
of copper by WPB are being made nore 
promptly to the great relief of brass 
and copper fabricators. More intensi- 
fied drives to bring out non-ferrous 
scrap are getting under way. 





Business in Brief 


Written by the Guaranty Trust Co.. 
New York, Exclusively for Avro- 
MOTIVE AND AVIATION INDUSTRIES 


A continuing upward trend of g2en- 

activity is indicated. 
The seasonally adjusted index of The 
New York Times for the week ended 
April 10 advanced to 139.1 per cent 
of the estimated normal, as compared 
With 138.3 for the preceding week and 
132.5 a year ago. 

Railway freight loadings during the 
week ended April 10 totaled 789,018 
cars, 2.2 per cent more than in the 
preceding week but 3.1 per cent below 
the number a year earlier. 

Electric power output during the 
same period declined less than season- 
ally and was 16.9 per cent greater 
than a year ago, as against a similar 
excess of 16.2 per cent reported fo 
the week before. 

Crude oil production in the Week 
ended April 10 averaged 3,948,950 bar- 
rels daily, $1,250 barrels above the 
preceding week but 


eral business 


figure for the 
237,150 barrels less than the average 
output recommended by the Petroleum 
Administration for War. 

Average daily production of bit - 
minous coal in the same period ws 
2,075,000 tons, as compared with 
S63,000 tons for the week before aid 
1,875,000 tons a year ago. 

Engineering construction contracts 
awarded during the week ended April 
15, amounting to $93,573,000, fell 57 
per cent below the corresponding (oi.tl 
in 1942, aceording to Engineering 
News-Record. For the current yeur 
to date a similar decline of 53 jer 
eent is shown, 

Professor Fisher's index of whoie- 
commodity prices for the werk 
ended April 16, registering the sec l 
recession in recent weeks, dropped (o 
111.9 per cent of the 1926 avers 
as against 112.2 for the precedi sz 
week, maximum level in 1943 to di 
and 105.6 a vear ago. 


sale 


Member bank = reserves — ineren-~ 
$34,000,000 during the week end « 
April 14, and estimated excess resel.«s 


rose $180,000,000 to oa 


160,000,000, 


total of 
Business loans of rep 
ing members declined $16,000,000 (n 
the same period and stood $1,:° 
000,000 below the total a year earli 











AUTOMOTIVE and AVIATION INDUSTRIES 








EE Aas gh PS LIA 


Be tae arabe | eh 











[ES 





3 
% 
¢ 
‘ 
> 
¥ 
s 





TO SPEED production of Pratt & Whitney 
“Double Wasp” Engines was an “indoor trans- 
portation” problem on which A-F Conveyor 
Engineers cooperated with a deep feeling of 
pride and achievement. 

A-F Towing Conveyors are arranged so that, 
by means of 2 pins, each dolly can be hooked 
to the conveyor and towed past operators for 
assembly, testing, tear down, inspection, re- 
assembly, testing and shipping the completed 
motor. 

Such an “endless stream’ conveyor-lines 
assembly system has many advantages includ- 
ing: 

@ Conservation of floor space (motors move in line 
according to production schedule—no floor conges- 
tion). 

@ Conservation of manpower (parts are moved to 
men—not men to parts). 

@ Conservation of energy (motors are moved auto- 
matically without effort). 

@ Conservation of time (motors are kent moving at 
most efficient predetermined rate of speed). 








* Cover plate moves with 
chain. Contact of pin with 


chain is made through hole in 








cover plate... . No conveyor 
parts project above floor sur- 
face. Slot for chain completely 
sealed... . Write us for de- 
tails of operation and special 


construc ion. 

Whatever YOUR “indoor transportation” 
problem, write today for new folder illustrat- 
ing various types of A-F Scientifically-Planned 
Conveyors that are helping bring Victory 
faster. 


THE ALVEY-FERGUSON CO. 
22 Disney Street, Cincinnati, O. 
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Huge Bombers Planned for U. S. 


Manufacturing Capacity for Higher Output Engines 
Being Increased, Planes Will Need More Horsepower 


Production plans for two huge new 
types of bombers are well advanced. 
Brief details on these planes were re- 
vealed recently by Sir Roy Fedden, 
chairman of the recent British Air Mis- 
sion to the U. S., who told a London 
press conference that two U. S. com- 
panies, Boeing and Consolidated, are 
going into production on bombers which 
will carry twice the bomb load of the 
best current types and will travel 
farther and faster. Hints about these 
new bombers have been dropped in re- 
cent months by ranking officers of the 
U. S. Army Air Forces. Last Fall 
Lieut.-Gen. H. H. Arnold chief of the 
AAF, said “we have a secret weapon 
or two up our aerial sleeves” and re- 
ferred to the Flying Fortresses and 
Liberators as “‘perhaps the last of the 
‘small’ bombers.” And Maj.-Gen. Ira 
C. Eaker, chief of the Eighth Air Force 
bomber command in Great Britain, re- 
cently predicted that by mid-summer a 
new super-bomber will be among U. S. 
heavy bombers attacking daily every 
point in Germany. Last September 
when President Roosevelt visited the 
Boeing plant at Seattle on his trans- 
continental tour, he was shown a gi- 
gantic new bomber that made the Fly- 
ing Fortress look like a pygmy. 

In its 1942 annual report, Consoli- 
dated Aircraft Corp. announced that 
test flights have been made of a larger 
bomber of new design and superior per- 
formance. Also, a radically new plane 
is being developed that could make non- 
stop flights to Europe and return and 
that could carry 400 passengers as a 
transport. 

The two U. S. four-engine bombers 
that are doing the bulk of the long- 
range blasting of Axis targets are the 
Boeing B-17-F Flying Fortress, made 
by Boeing, Vega and Douglas, and pow- 
ered by four 9-cylinder Wright Cyclone 
1,200-hp. engines, and the Consolidated 
B-24-E Liberator, manufactured by 
Consolidated, Ford and North Amer- 
ican, and powered by four 9-cylinder 
Pratt & Whitney 1,200-hp. engines. 
The B-24 is reported to carry a bomb 
load of 8,000 pounds and the B-17 one 
of 5,000 pounds. 

Largest planes ever built in the U. S. 
have been the Douglas B-19 and the 
Martin Mars. The B-19, built as a 
bomber for the Army Air Forces, was 
powered by four Wright Duplex 2,000- 
hp. engines. It has a wingspread of 
212 feet, fuselage length of 132 feet 
and height to the rudder top of 42 feet. 
The B-19 can carry a bomb load of 18 
tons, has a top speed of 210 mph., a 
ceiling of 22,000 feet and range of 7,500 
miles. It cost $3,500,000 and has a 
fuel capacity of 11,000 gallons. Loaded 
weight is 82 tons. The Mars, a flying 
boat built for the Navy by Glenn L. 
Martin Co., has a 200-foot wingspread 
and also is powered by four Wright 
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Duplex engines. It has a loaded weight 
of 70 tons. In contrast, the B-17 has 
a wingspread of 103 feet, 9 in., length 
of 73 ft., loaded weight of 27% tons 
and service ceiling of 40,000 ft. The 
B-24 has 110-ft. wingspread, fuselage 
length of 63 ft., 9 in., loaded weight of 
26 tons and service ceiling of 36,000 ft. 

Aircraft engine manufacturing ¢a- 
pacity in the higher output engines is 
being expanded in anticipation of planes 
needing more horsepower. Notable are 
the huge new Dodge-Chicago plant of 
Chrysler Corp., which will make Wright 
Duplex 18-cylinder engines, and the 
new $85,000,000 Pratt & Whitney plant 
at Kansas City, which will turn out 
2,000-hp. P. & W. engines. The Dodge- 
Chicago plant, which is Chrysler’s 
largest war project, has been under 
construction for less than a_ year. 
Ground was broken June 4, 1942 for 
the tool shop, first of the 16 buildings 
comprising the vast establishment, to 
get under way. Chrysler received the 
War Dept. contract to build the engines 
Feb. 27, 1942, and the Defense Plant 
Corp. contract to construct the plant 
was awarded April 16, 1942. The ma- 
chining and assembly building, which 
will cover more than 3,484,000 sq. ft., 
was begun last July 1 and is now com- 
pletely roofed over. First of the 6,000 
production machines arrived last Dec. 
15 and by mid-March 1,800 machine 
tools had been received. Fifty per cent 
of the necessary pilot line machinery 
had been received by March 25. 

Ground was broken for the aluminum 
and magnesium foundries Aug. 24, 1942 
and the first aluminum castings were 
poured March 16, 1943. Heat treat op- 
erations commenced in the heat treat 
building in mid-March, less than eight 
months after construction began. First 
hammers for the light and heavy forge 
shops, begun Aug. 1, were received 
Feb. 14. Other buildings in the project 
include the administration, personnel, 
die shop, oil and chip storage buildings. 
two powerhouses, test cells and _ pro- 
peller test building. 

Other plants nearing completion in 
the expanding new heavy bomber pro- 
gram include that being built by Fisher 
Body Division of General Motors at 
Cleveland and the Bell Bomber Plant, 
Georgia Division, of Bell Aircraft Corp. 
at Marietta, Ga., near Atlanta. Bell 
wil] manufacture long range multi-en- 
gine bombers of a secret design. 

Meanwhile, the current heavy bomber 
program of B-17s and B-24s is con- 
stantly accelerating its production rate. 
After a recent visit to the Ford Willow 
Run plant, C. E. Wilson, vice chairman 
of WPB, predicted that an output rate 
of 500 B-24 bombers per month would 
be reached by next winter. 

“The Willow Run plant is on the 
beam and we’re truly surprised at the 
fine progress that is being made there, 





oe 
as well as the prospects of substantial! y 
increased production,” said Wilson, 
“The trouble is that 95 per cent of tie 
public have been led to believe thit 
Ford should be producing 500 bombevs 
a month now.” 

Due to the difficulties that have been 
encountered in getting sufficient man- 
power for Willow Run, Ford is decen- 
tralizing a portion of the bomber smull 
parts production, shifting it to some 
of the 14 Ford village industry plants 
is small southeastern Michigan com- 
munities as well as to the Rouge plant. 
So far this has not necessitated the 
moving of machinery or workers from 
Willow Run but rather the conversion 
of existing machines and employes in 
the Ford rural plants. Manpower freed 
from manufacturing of small parts at 
Willow Run will be shifted to assembly 
operations. 

Ford also has received a four-fold 
increase in its orders for 2000 hp Pratt 
& Whitney aircraft engines thru an 
additional grant of $34,202,773 from the 
Defense Plant Corp. This brings the 

(Turn to page 128, please) 





Awards 


Names of winners of Army-Navy “ln 
awards in or allied with the automotive 
and aviation industries, announced | sinc: 


the April 15 issue of Automotive and Avy 


tion Industries went to press. 
ALLEGHENY LUDLUM STEEL CORP 
ORATION, West Leechburg, Pa. 


THE ALVEY-FERGUSION 
Cincinnati, Ohio. 
AMERICAN ELECTRIC FURNACE COM 


COMPANY 


PANY (two plants). 
AMPCO METALS, INC., Milwaukee, Wis 
CLIMAX ENGINEERING COMPANYS 


Clinton, Towa. 

CURTISS-WRIGHT CORPORATION 
Coldwell-Clifton, N. J. 

DALHSTROM METALLIC DOOR COM 
PANY, Jamestown, N. Y 


DOW CHEMICAL COMPANY, Bay 
Mich. 

DRIVER-HARRIS COMPANY, Harr! 
N. J. 

FIRTH STERLING STEEL COMPANY, 


McKeesport, Pa. 
GENERAL ELECTRIC COMPANY, [vet 
ett, Mass. 
GENERAL MOTORS 
(six plants) 
THE B. F. GOODRICH 
Angeles, Cal. 
HARLEY-DAVIDSON MOTOR COMPANY. 
Milwaukee, Wis. 
THE MAHONING VALLEY STEEL COM 
PANY, Niles, Ohio. 
McQUAY NORRIS 
COMPANY 
PLOMB 
Cal. 
REPUBLIC DRILL 
PANY, Chicago, Ill. 
STANDARD STEEL 
(three plants) 
STUDEBAKER 
plants) ; 
TRAYLOR ENGINEERING & MANUI \C- 
TURING CO., Allentown, Pa. 


CORPORATION 


COMPANY, (0S 


MANUFACTURING 
(two plants) 

TOOL COMPANY, Los Ang: '!e5, 
AND TOOL C(M- 
SPRING COMPANY 


CORPORATION — (tiiree 
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BLANCHARD 





ait Sd 
yy Production 


\y Adaptability 
Fixture Saving 


Operation Saving : 
Material Saving 


Fine Finish 
y Flatness 


‘y Close Limits 


Se 


e+ «+ + « Especially 
valuable on jobs like 
the one illustrated. 


IGHTEEN large cast iron ball bearing spacers, with 
E 18 smaller spacers inside of them, are placed on 
the magnetic chuck of this Blanchard No. 18 Surface 
Grinder. The pieces are held against the outer chuck 
ring and against each other. Two square blocks laid 
in the center of the chuck fill the gaps in the inner row. 

.025” of stock is removed from each side of these cast 
iron spacers to limits of .0002”. 36 large and 36 small 
pieces (144 surfaces) are ground per hour. 

This job was previously done on a small surface 
grinder, taking about 20 minutes per pair. The operator 
offered this testimonial: ‘‘You can say from me that 
the feed on this machine is the most accurate I have 


seen.”’ 


de BLANCHARD 


MACHINE COMPANY 
64 STATE STREET, CAMBRIDGE, MASS. 
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New Allotment Form 


For Steel Tubing 


A new form has been issued for allot- 
ments of steel tubing. For steel allot- 
ments, Forms CMP-4A and CMP-4B 
cover requests for carbon and alloy 
steel, but not for steel tubing. In order 
to provide for the allotments for steel 


tubing, Form ASU-40 has been made 
available to industry. This is a re- 
vision of Form SUWPB-18 and the 
usual procedure is followed in filling 
Form ASU-40 requesting allocation of 
steel tubing. Manufacturers who have 
not yet received their copies of Form 
ASU-40 may get them by writing Air- 
craft Scheduling Unit, Steele High 
Building, Dayton, Ohio. 


AWPC Reports Plane Production 


Increased and Costs Lowered 
Pooling of Know-How Among Members Has 


Resulted 


Pooling of manufacturing know-how 
through the Aircraft War Production 
Council on the West Coast has helped 
to accelerate warplane production for 
the United Nations. Deliveries of the 
eight member companies have _in- 
creased, by weight 295 per cent be- 
tween November 30, 1941 and February 
28, 1943. This figure reflects not only 
an overall production increase, but an 
intensified concentration on the heavier 
type of plane. It means that for every 
ton of fighting planes which the com- 
panies were delivering before Pearl 
Harbor they are now delivering nearly 
four tons. 

These planes are being turned out 
at substantial savings in man-hours 
and taxpayers’ dollars. The pound- 
age delivery increase of 295 per cent 
was achieved with an increase of dol- 
lar delivery of 210 per cent. Improved 
and more skillfully coordinated produc- 
tion methods helped to reduce the pro- 
duction cost. The increase of direct 
man-hours poured into plane produc- 
tion rose only 53 per cent and those 
hours were used with maximum effi- 
ciency; each man-hour now yields two 
and one half times the completed air- 
plane poundage it was producing be- 
fore the United States entered the war. 

The Council contributed to the pro- 
duction record of its member com- 
panies through such cooperative ac- 
tivity as the exchange of 2,205 tech- 
nical engineering reports, representing 
502,400 man-hours. In these reports 
were data which in peacetime would 
have been carefully guarded by indi- 
vidual companies as valuable trade 
secrets. 

In the past year the Council has: 

Expedited 20,022 emergency exchanges of 
production items, the lack of which would 
have caused serious bottlenecks. 

Arranged in more than 40 instances where 
machinery broke down, to have the produc- 
tion work assumed by another plant until 
repairs had been made. 

Coordinated manufacture of spare parts 
with the manufacture of planes to the end 
that critical spares are now delivered to 
the fighting fronts simultaneously with 
plane deliveries. 

Established a pool on dimensional in- 
tegrity which has reduced the necessity for 
hand tailoring of parts at assembly. 

Worked out substitute processes for 
aluminum extrusions, because of the critical 
shortage of existing extrusion facilities. 


a4 


in 


Greater Efficiency for All 


Exxchanged complete data on 14 major 
tooling problems, common to all plants. 

IXxchanged information on manufacturing 
of both government-furnished and contrac- 
tor-furnished equipment, leading toward 
corrective action. 

Handled Controlled Materials Plan on an 
industry basis, presenting to CMP authori- 


ties a compelling statement of needs and 
receiving from CMP effective adjustments 


of required procedure. 

Established an industrial training method 
pool including a training film library; pro- 
duced training films. 

Set up controls, in cooperation with the 
government, over turnover, absenteeism, 
and losses of irreplaceable key personnel to 
the armed forces. 


Established Southern California employe 


transportation plan, under which mileage 
rationing for workers is handled through 
plant site administration, saving for the 


production line the man-hours which otiner- 
wise would be dissipated in applications to 
individual rationing boards. 

Instigated seminar courses for 
ment and supervisory personnel. 

Arranged exchange of industrial safety 
and industrial medicine information among 
the plants. 

Council members are: 
dated Vultee, Douglas, 
American, Northrop, 


manage- 


Boeing, Consoli- 
Lockheed, North 
Ryan and Vega. 


Obituary 


Frank Kane, 59, long active in auto- 
motive advertising, died April 6 in 
New York City. He was advertising 
manager of Packard Motor Car Co. in 
1916 and later worked on automotive 
accounts for Campbell-Ewald Co., Inc., 
Maxon, Inc., and Brooke, Smith and 
French. He was with Arthur Kud- 
ner, Inc. at the time of his death. 

Cornelius O. Sanger, 73, whe was 
associated in the automobile business 
in Milwaukee, Wis., for 25 years until 
he retired 13 years ago, died at his 
home in Milwaukee following a _ six 
months’ illness. 

Charles A. Schranz, 68, manager of 
the machinery department of the R. 
D. Wood Company, Philadelphia, Pa., 
died at his home in Wynnewood, March 
22 after a short illness. 

Bert Wickliffe Twyman, 73, former 
general manager of the old Nash Four 
plant in Milwaukee, Wis., and later 
manager of the Lavine Gear Co., now 
the Ben Hur Manufacturing Co., died 
at his home in Beattyville, Ky., where 
he had resided since 1939. 
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How to Use DuPont Explosive Rivets ‘or 
High-Speed Blind Riveting is the title o' a 
new illustrated bulletin issued by the [-x- 
plosives Dept., E. 1. duPont de Nemours & 
Co. It contains complete information on 
selecting the proper size and type of rivet, 
preparing rivet holes, handling, storing «nd 
expanding the rivets and use and mail 
nance of the riveting iron.* 

An illustrated catalog of Exide batteries 
for heavy duty service has been announ: ed 
by The Electric Storage Battery Co. It 
contains complete replacement battery dita 
and other engineering information.* 

Aircraft Screw Products Co., Inc., as 
issued Bulletin No. 237 describing and il- 
lustrating Heli-Coil Spark Plug Bushings.* 

A new booklet describing and illustrating 
the Red Ring Gear Sound Tester, has been 
issued by National Broach and Machine 
Co.* 

A brochure, General Aircraft Control Pul- 


ley has been issued by General Aviation 
Equipment Co., Inc. It covers both the 
precision machined phenolic sheet pulleys 
and aluminum alloy pulleys with ball or 
roller bearings.* 

Davis Boring Tool Div... Larkin Packet 
(o., Inc., has incorporated in one folder the 


following bulletins. No. 200, The Story of 
Engineering Boring in Picture Form, show- 
ing blueprints of the various manu- 
factured; Bulletin 301, illustrating and de- 
seribing its Expanding Block Type Boring 
Tool equipment; Bulletin 400, covering the 
L Type Micrometer Expansion Boring Tool 
and Bulletin No. 600, featuring the Single 
Cutter Micrometer Adjustable Block.* 

Beyond a Shadow of a Doubt is the title 
of a new booklet issued by Jones & Lam- 
son Machine Co., describing and illustrat- 
ing some of the tools, parts and products 
measured and inspected with its optical 
comparators. * 

A 20-page pocket size booklet, giving in- 


tools 


formation on how to get maximum Service 
from portable electric tools has just been 
published by Independent Pneumatic Tool 
Co.* 

Michigan Tool Co. has prepared a_32- 
page manual (No. GF-43) designed to an- 


swer questions about gear finishing by the 
shaving process. It explains the applica- 
tions of cross-axis method of gear finish- 
ing; questions regarding the kinds and 
sizes of gears and the hardness of the mua- 
terials that can be shaved; how the process 
can be used to improve gear quietness, etc.* 

Hyatt Bearings Div. of General Motors 
has published an Engineering Handbook 
which represents a collection of fundamen- 
tal engineering data prepared as a general 
reference book for engineers and designers 
Letters requesting copies should be on your 
company letterhead and addressed to Enzi- 


neering Dept., Hyatt Bearings Div., Huir- 
rison, N. J. 

Warner & Swasey Co. has issued the 
following new literature. Booklet, Rebuiid- 


ing Old Turret Lathes, explaining in de/:il 
the complete rebuilding procedure. Better 
Performance from Single Cutter Bar Turn- 
ers is the title of a booklet describing ‘he 
elements of the Bar Turner, the cutter «2d 
how it is properly ground, the correct et 
up procedure and a suggested speeds d 
feeds chart.* 

Frostrode Products has issued Bullet is 


(Turn to page 58, please) 





The 


Duke of Ratibor, president of e 
German Automobile Club, has 
warning to German automobilists cautl 
ing them against fast and furious driv! 
From The Horseless Age, April 29, b's 


issued a 
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PENING new doors of design, versatile 
Du Pont “Plastacele” cellulose acetate plastic has helped 


speed conversion from peacetime to wartime production. 


Its ease of fabrication, strength, transparency, range of 
colors, and dielectric properties have rendered it highly 
efficient in a host of applications—from aircraft enclosures 
to machine guards. 

Both for those with adequate priority, to whom 
“Plastacele” is available now, and for those who 
will help to engineer our future world, the follow- 


ing information is intended to be of practical aid. 


these transparent “‘rose-cups” have been injection-molded, four ona sprue, 
from “ Plastacele”’ cellulose acetate molding powder. Designed to hold sol- 
vent for loosening frozen studs in automobile cylinder heads, these cups have 
molded-in threads and require little finishing except removal of gate and 
runners. Molded in two thread sizes, to fit standard /4¢" or 4%" studs, cups 
of“ Plastacele” are inert to penetrating oxide solvent, are easily cleaned, r2- 
sist rough treatment, provide a surer method of removal, save time. 


ra This face shield of Du Pont “‘Plastacele” cellulos: 
acetate plastic protects the industrial worker ii 
many operations such as welding and grinding. 
Especially suitable for this use, transparent “Plasta- 
cele” allows excellent vision of the work; it is 
tough, long-wearing—unaffected by most indus- 
trial oils and chemicals. Face shields generally are 
blanked from large 20” x 50” sheets, 0.020” 
thick. Blanked pieces are hot- or cold-formed to 
the desired shape, depending on the degree of 
curvature, then mounted in metal frames or punched 
and riveted with proper allowance for expansion 
and contraction. 


COMMERCIAL USES FOR "PLASTACELE" 


Cylinder head cups 

Dimout screens 

File card holders 

Flashlight lenses 

Gas mask parts 

identification badges 
industrial face shields 
Industrial goggles 

Instrument housings 

Lamp socket housings 
Machine guards and windows 
Milling machine spacers 
Models 

Oil gauges 

Plant blackout inspection units 
Switch plate shields 
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MILITARY APPLICATIONS FOR “PLASTACELE”™ 


Ammunition boxes 

Airport lighting unit shields 
Binocular parts 

Electric cartridge flotation valves 
Glider enclosures 

Goggles for tank drivers 

Gun-sight lenses 

Motorcycle handles and windshields 
Observation plane enclosures 

Plane windshields 

guards 

patches 

windows 

port holes 

ventilator vents 

grommets 

inspection hole covers 
Protective covering for charts, maps, etc. 
Rifle trigger-guards 

Trainer plane enclosures 

Windows in airplane engine packing boxes 
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FREE BOOKLETS 
ON DU PONT PLASTICS 


for engineers, designers and production men— 
may be secured by writing Du Pont on your busi- 
ness letterhead. E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Arlington, N. J. 


1. Engineering Highlights About Du Pont Plastics—a compre- 
hensive properties folder, printed in three colors, conven- 
iently punched for loose-leaf binder. 


2. Du Pont Plastics Bulletin—issued periodically, giving news 
of developments and applications of Du Pont plastics. 


3. Manual on “Lucite’“— 114 pages 


of facts, profusely illustrated, on 


th 


properties of ‘‘Lucite’”’ methyl 
met 
4. Hancbook on “‘Plastacele’’—a 
uprehensive handbook on 


ce 


be 


De Pont’s cellulose acetate sheets. 


‘PLASTACELE 
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SHEETS :D 
PROPERTY om 
TRANSPARENT PIGMENTED PLASTACELE 
MECHANICAL 
tensile strength—psi...................5. 2,800-8,000 2,500-9,900 2,000-11,200 
modulus of elasticity in tension—psi ....... 1.47 x 10° 2.61 x 10° 1-4 x 10° 
ME 65a cnt cxrecew seco se 25-50 25-50 4-52 
compressive strength—psi................ 4,000-16,000 11,000 11,000-27,000 
flexural strength—psi.................... 3,900-16,400 
impact strength, Izod—ft-ib per in. of notch . 1.5-4.0 1.5-4.0 
impact strength, Charpy—ft-lb per in. of notch 0.6-5.4 
hardness, Rockwell (1/2 ball, 60 kg load) . .. R1IO-R117 
THERMAL 
coefficient of linear expansion—per °C ..... 10-16 x 10°5 10-16 x 10°5 10-16 x 10°° 
oh. , A tivity 
cal per cm? per sec per °C percm ....... 5.4-6.5x10"* 5.3-8.7 x 10°* | 5.4-8.7 x 10°¢ 
softening temperature—°C ............... 49-82 71-110 50-96 
specific heat—cal per °C perg ............ 0.43 0.36 0.30-0.45 
heat resistanes—F . 2... wc cree cscccess 140-180 
OPTICAL 
index of refraction—Np- ----------+--++-- 1.49-1.50 1.47=1.50 
GLECTRICAL 
volume resistivity—ohm-em .............. 4.5 x 10° 1-6 x 1077 
dielectric constant, 60 cycles............. 8.4 12.0 4.5-6.2 
i, 4.5-6.2 
Box 560 -si sr0nie 4.3 4.9 4.0-5.0 
power factor—%, 60 cycles............. 7.7 15.3 1.0-4.0 
10° eyeles ... 2.2.00... 2.0-6.0 
i ee 4.0-6.0 
dielectric strength, short time—v per mil .... 590-1,000 470-600 350-900 
MOLDING 
DI os 66 ARSC ASAE Se 2.4 2.4 2.0-2.8 
molding temperature—°F, compression ..... 250-300 
injection ........ 300-500 
molding pressure—psi, compression ....... 1,500-5,000 
ee eee 8,000-30,000 
mold shrinkage—in. per in................ 0.002-0.009 
MISCELLANEOUS 
SO ore re siecicinewkbecoes secs 1.27=1.34 up to 1.56 1.27=1.37 
specific volume—cu in. per Ib............. 21.9=20.7 17.8 21.9=20.2 
water absorption—% by wt, immersion 24 hrs 2.1-6.9 
48 hrs | 1.9-3.5 1.4-3.5 
Cortaney 10 CONN ROW 6.6 50occccsiescescccs slight 
IE oi 2oco ca Reine sine me ears very slow very slow slow 
IN 6:05 nine eecneweSeisinssttioiess slight slight slight 
GE I 5: ois an coaec ea medeseewans slight discoloration 
effect of metal inserts ................... inert inert 
rere eee ee Slightly affected by weak acids and weak alkalis. De- 
composed by strong acids and strong alkalis. Solu- 
ble in ft tates, lactates and tial oils. 
“Plastacele" is produced in an unlimited variety of transp t, t 1 t and opaq 
colors. It is easily machined. Sheets can be formed into intricate shapes at tempera- 
tures ranging from 250°F to 400°F and under pressures of from 2,000 to 5,000 psi. 























“Plastacele’’ sheeting meets U. S. Army Air Corps Specifications 
12025B and Navy Aeronautical Specifications P41c, Grade B. 


Note: Maximum and minimum values are given. Compositions can 
be prepared having specific properties within the range indicated. 
However, maximum values for one property cannot always be ob- 
tained without sacrifice in another. Samples are conditioned at 
77°F. and 50% relative humidity, unless otherwise specified. 
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Publications 


(Continued from page 54) 


I-43 covering the complete Frostrode proc- 
ess of refrigerated welding. It describes 
design and operating features of the system 
as a whole and also of the various com- 
ponents of the system. Another bulletin, 
P-43, announces a new development in re- 
frigerated welding electrode design. De- 
scribed are the design, construction and 
operation of the Frostcaps also Frostpoint 
adapter holders to convert any spot welder 
to the process.* 

Merrill Engineering Laboratories has is- 
sued new catalog sheets on its electric 
wheel balancer and Universal toe-in gage.* 

The Welded Alloy Tube Div. of Carpen- 
ter Steel Co., has issued a new booklet on 


welded stainless tubing—what it is, where 
it is used and design and working instruc- 
tions.* 

The Skill Behind the Man is the title of 
a booklet issued by Fruehauf Trailer Co. 
to describe and illustrate its sound-slide 
film. It is a sequel to the film designed for 
driver training, called The Man Behind the 
Wheel. It carries the story into advanced 
driving and has been produced in the in- 
terest of tractor-trailer users.* 

A new 4540-page spiral bound bulletin 
GEA-3147 by General Electric Co, describes 
and illustrates the many types of electric 
equipment it has available for aviation- 
gasoline plants.* 


*Obtainable through = editorial depart- 
ment. AUTOMOTIVE and AVIATION INDUS- 
TRIES. Address: Chestnut and 56th Sts., 


Philadelphia. Please give date of issue in 
which literature was listed. 









BEYOND 


THAT NEW HORIZON.... 





BEYOND lies an uncharted sea of post- 
war problems: the redesign and re- 
application of war-born techniques, 
processes and products to peace- 


time demands. 


To help guide those changes, to 
make sure that they shall be 
“changes for the better’ —that is 


Aetna’s job. 


Though intensely preoccu- 
pied with war production, 
like all American industry, 
Aetna has found time to 
study, test, develop .. . to 


perfect new methods, new 








| 
devices, new and faster ways to pro- | 
duce better bearings with greater 


friction-conquering characteristics. | 


With you, Aetna looks forward to 
the era of peace; to products made 
not for destruction and death but for 
happier, more comfortable living; to 
an opportunity to assist you in solv- 
ing bearing problems that 
lie beyond the horizon. 
Aetna Ball Bearing Manufac- 
turing Company, 4600 Schu- 
bert Ave., Chicago, Illinois. 


In Detroit: SAM T. KELLER, 7310 
Woodward Avenue, Phone Mad- 
ison 8840-1-2. 





CALENDAR 


Conventions and Meetings 


Midwest Safety Conference, 21st An- 
nual Meeting, Chicago......... May 4-6 


SAE Nat’l Transportation & Mainte- 
nance Meeting, New York City..May 5-6 

Nat’l Metal Trades Assoc. Production 
Conference, Chicago ......... May 26-27 

SAE Diesel Engine & Fuels & Lubri- 
cants Mtg., Cleveland...... June 2 anc 3 


SAE War Materiel Mtg., Detroit, 
June 9 and 10 
SAE Nat’l Tractor Mtg., Milwaukee, 
Sept. 23-24 
SAE Nat’l Aircraft Engineering & Pro- 
duction Mtg., 


Los Angeles, 
Sept. 30-Oct. 2 





SKF Industries, Ine. has announced the 
following executive promotions. Thomas W. 
Dinlocker, vice-president and treasurer; 
Richard H. DeMott, vice-president — in 
charge of sales and C, P. Collins, secretary. 
William L. Batt, vice-chairman of the 
WPB, retains the presidency. 

Littlefuse Incorporated has e'tected = as 
vice-presidents, the following. Ash Wood, 
sales manager at the El Monte, Cal. phint, 
and Gerald E. Spates, general manager of 
the Chicago plant. 

Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp., has been 
named chairman of the National Industrial 
Information Committee of National Asso- 
ciation of Manufacturers. 

Pratt & Whitney Div. Niles, Bement, 
Pond Co, has announced the appointment 
of Frank J. Coughlin as purchasing agent 
Mr. Coughlin will complete thirty vVears 
continuous service with the company in 
November. 

Edward Doak, president of Doak Aircraft 
Co., has been elected vice-president of the 
Aircraft Parts Manufacturers Association. 

T. T. Arden, Los Angeles manager of 
Grayson Heat Control Co., has been elected 
president of Aircraft Parts Manufacturers 
Association. 

The J. G. Brill Co. announces the ap- 
pointment of W. J. North as works muan- 
ager at Philadelphia. He was formerly 
factory superintendent of Packard Motor 
Car Co., Detroit. 

James C. Hart, formerly executive vice- 
president of Federal Machine & Welder 
Co., has been elected president of Taylor- 
eraft Aviation Corp. 

Dr. Robert V. Yohe, technical superin- 
tendent of the chemical division, The bk. F 
Goodrich Co., has been named plant man- 
ager of the government synthetic rubber 
plant operated by B. F. Goodrich in hen- 
tucky. 

Sav-Way Industries, Machine Tool /?iv.. 
announces the appointment of Ted Nagle 
as sales promotion and advertising miin- 
ager. 

tepublic Aviation Corp. has announced 
the election of C. Hart Miller and Alfred 
Marchev as directors of the corporatio: 

Dr. Walter Savage Landis, vice-president 
of the American Cyanamid Co., has ‘een 
awarded the Gold Medal of the Ame) :can 
Institute of Chemists, which will be »re- 
sented at the annual meeting of the [:sti- 
tute in May. 

John R. Padesky, general manager o: the 
Moto-Meter Gauge and Equipment (CrP. 
LaCrosse, Wis., has been elected a ce- 
president of the Electric Auto-Lite C: 

Robert L. Clarkson, board chairm:: of 
American Express Co., and Frederic F. 
Robinson, company secretary, have een 
elected directors of National Aviation ‘ ‘orp. 

Robert F. Black, president of White Mo- 
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TO FIND WAYS OF DOING 
UNCLE SAM'S ASSIGNMENTS 
BETTER—FASTER 
AT LOWER COST 
IS HIGHLY GRATIFYING TO 
OUR WHOLE ORGANIZATION 


THE ULardome co. 
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doesn’t mean neglect 
...even with Bus Duct 


So simple, so sturdy, so soundly engineered 
is Bus Duct that only a minimum of main- 
tenance is needed. Yet that minimum is 
important. 


A thorough inspection and routine serv- 
ice once a year are usually enough to keep 
Bus Duct at top efficiency. But more fre- 
quent attention pays, especially where the 
system may be subjected to moisture, salt- 
laden air or corrosive fumes. 

Here are some points to watch: 
Keep hanger bolts and bus bar connections tight. 


See that nothing is left in the duct that does not 
belong there. 


Clean out metallic dust and dirt periodically 
with an air hose. 


Watch for insulation abrasions on cables. 

Check plugs for loose fuse clips, defective con- 

tacts and faulty cable connections. 
Maintenance is a real, if unspectacular con- 
tribution to the war effort. 

Bus Duct can really “take it.” Given 
ordinary, commonsense care, it will keep 
on delivering power and light under the 


heaviest loads, at lowest possible mainte- 
nance cost. 


BUY MORE WAR BONDS * SALVAGE ALL SCRAP METAL 


Send for descriptive 
Bulletin No. 427 
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eect? oe” 


ELECTRIC PRODUCTS CO. 


i ducts of 
BullDog Electric Pro ° 
Guan Ltd., Toronto, Ontarto 


Field Engineering Offices 
in All Principal Cities 














MANUFACTURERS OF Vacu-Break Safety Switches, Saf- 
ToFuse Panelboards, Circuit Master Breakers, Switch- 
boards, Bus Duct Systems — FOR LIGHT AND POWER. 







































tor Co., has resigned as an alternate en 
ployer member of the War Labor Board. 

Ray Ayer, formerly a member of th 
central sales staff, has been appointe: 
manager of the parts division of Chrysl 
Corp. T. E. Waterfall, formerly in charg 
of material priorities and distributing reg 
lations for the parts division, has bee 
named operating manager and Lee Lewis, 
formerly in charge of the Chrysler paris 
plant at Kansas City, becomes assista:t 
operating manager. 

Peter F. Rossman, formerly chief of d 
velopment research in the Curtiss Aerc- 
plane Division and at one time producti 
design engineer for Packard Motor Car C¢ 
has been appointed general manager of tl 
new Development Division of Curtis 
Wright Corp. 

John H. Schaefer, formerly general ma» - 
ager of the manufacturing department, his 
been elected a vice-president of the Ethy1 
Corp. in charge of manufacturing, traffic 
and manufacturing research. 

Wellwood E. Beall, formerly chief eng 
neer, has been elected vice-president ! 
charge of engineering of Boeing Aircra/t 
Co. Edward C. Wells becomes chief engi- 
neer. 

John C. Pickel is manager of the Mitchell 
Division which operates the Philadelphia 
plant of the United Specialties Company 


Advertising Notes 

Aviation Corp. has appointed Me- 
Cann-Erickson, Ine., as its advertising 
agency, according to a recent announce- 
ment. 

The Elastic Stop Nut Corporation of 
America has launched an extensive ad- 
vertising campaign under the direction 
of William Reynolds, advertising man- 
ager of the Corporation, with Arthur 
Kudner, Inc., as the agency. 

Brooke, Smith, French & Dorrance, 
Inc., Detroit and New York agency, 
has been awarded the advertising ac- 
count of N. A. Woodworth Co. and the 
Suprex Gage Co., both of Ferndale, 
Mich. 


Time Cycles Important 
In Ordering Alloy Steels 


(Continued from page 27) 


The time cycles shown on_ these 
charts vary slightly with Controlled 
Materials Plan Schedules. CMP, for ex- 
ample, requires manufacturers to cover 
their order for cold-drawn alloy steel 
under 1 in. to 1% in., with an allotment 
number at least 120 days in advance of 
the first day of the month in which the 
delivery of the steel is required. Most 
steel mills establish, as a cut-off date 
for scheduling alloy steel orders, the 
15th of the second month preceding the 
month of melting. Spotting this on the 
chart entitled “Time Flow of Steel Cr- 
ders,” it is seen that the average time 
elapsing between that date and the «e- 
livery of the bar is approximately four 
months. This, however, presuppo-es 
the absolute minimum time under ‘e¢ 
best possible conditions, which me:1s 
all manufacturers should exert every 
effort to give the steel mills more t:ne 
to deliver the products. 

Before any product can be made, ‘he 
order for the alloy steel must be n- 
cluded in the melt schedule to be ‘p- 
proved by WPB—and it requires a “ull 
knowledge of all the problems invol: ed. 
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All of the machines illustrated except 
the 3” size can be equipped to ge 
ELLIPTOID (crowned) gear teeth. In a 


i hines soon 
“an to these, special mac 
ae available will process gears up 
to 96” P.D. 
Write for descriptive b 
RED RING Gear Shaving 


ulletin on 
Machines. 





The 8” machine shaves 


gears from i’ te 874PD. PX | fe The 3” Shaving Machine 
The 12” machine handles’ } j we 


“* handles gears from %4 
gears from 1” to 12 P.D. to 4” Pitch Diameter. 
and the 18” machine, 
gears from 3” to 18” P.D. 


The 36” Shaving Machine 
handles gears from 8” to 
36” Pitch Diameter. 


SPECIALISTS ON SPUR AND HELICAL 
INVOLUTE GEAR PRACTICE _ 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORMS 
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Keeps Parts Flowing to Combat Zones 


(Continued from page 19) 


be figured in the totals. These fun- 
nels emanating in the U. S. and extend- 
ing to the many theaters of war where 
AAF planes are in action must be kept 
filled constantly if the combat aircraft 
are to operate efficiently against the 
enemy. All these factors must be 


weighed by the Air Service Command 
in Dayton in determining the replace- 
ment ratios. These ratios may vary from 
1 per cent to as high as 2500 per cent 
for various aircraft parts. And the per- 
centages are constantly being 1evised 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


nance material. 





in the face of new experience from the 
field. 

Replacement tables have been set up 
for every type of plane in the AAF, 
broken down to the smallest spare part. 
These tables are elastic both as to the 
number of planes that are to be main- 
tained and the period over which they 
are to be kept in serv:ce. Some parts 
are on a “one for one” basis for an 
individual plane while others with a 
lesser incidence of failure are on a “one 
for five” with one spare part 
provided for each five planes over a 


basis, 


Precision gages by Haines are synonymous 
with accuracy, size—permanence, fine finish 
and long wearing qualities—the result of 
thorough experience and craftsmanship. 


Designed by an experienced engineering 
staff and made by skilled workmen in a plant 
thoroughly equipped with precision machin- 
ery and measuring devices, Haines Gages 
fulfill the exacting accuracy requirements 
of aircraft engine manufacturers, instru- 
ment manufacturers and producers of ord- 


Haines products include: 


Standard A.G.D. Plug Gages—Steel or Chrome 
Standard A.G.D. Ring Gages—Steel or Chrome 
Special Gages—Flush Pin, Snap, Profile, etc. 


Precision Devices, Tools, Jigs, Fixtures. 


Let us quote you on any of the above products for 
dependable delivery dates. 


HAINES GAUGE COMPANY 
2301 W. Allegheny Avenue 


Philadelphia, Pa. 





certain period of time. However, such 
ratios are flexible to meet changing 
conditions. 

The manufacturer’s problem is to 
balance his production of compl:te 
units, such as airframes, engines, p:o- 
pellers and accessories, with the output 
of spare pa:ts so the latter are being 
turned out concurrently and in su't- 
cient volume with the complete units. 

The bulk of shipments of replace- 
ment parts in the U. S. are made by 
railroad. However, emergency ship- 
ments, called “hot projects” in AAF 
parlance, usually are shipped by air. 
The Army Air Forces has its own fast 
freight, the 39th Air Freight Wing. 
which was activated last Jan. 14 with 
headquarters at Patterson Field and 
with A.T.C. transport cargo planes to 
speed any urgently needed parts ship- 
ments to their destination. Wheels, tires 
end engines are some of the items that 
are thus delivered when necessary. The 
Air Service Command also can eall upon 
transports and bombers of the Troop 
Carrier Command to rush “hot 
jects” to some depot or port of em- 
barkation. 

In one case some parts were urgently 
needed in an overseas theater of war. 
The only such parts immediately avail- 
able were found to be in transit on a 
west-bound train. Orders were issued 
through the railroad to stop the train 
and the shipment was transferred to 
a truck. The truck rushed the needed 
parts to a nearby airport, where a 
waiting plane took them aboard and 
flew them directly to an eastern port 
of embarkation. There they were put 
aboard a ship ready to sail. 

In another case Gen. Douglas Mac- 
Arthur radioed from Australia an 
urgent request for several thousand 
special devices that were found neces- 
sary for the planes operating in the 
Southwest Pacific. It takes 28 days 
for a freighter to reach Australia from 
San Francisco. However, exactly two 
days and 14 hours after the receipt of 
Gen. MacArthur’s message, an Air 
Transport Command plane landed at 
his headquarters with 5,000 pounds of 
the special devices he had ordered. 

Aircraft parts in war-time are ex- 
pendable like ammunition. That’s why 
the Air Service Command must keep 
the pipelines filled to all the battle 
fronts in order to “keep ’em flying.” 


pro- 


Coating Compound 
Aids Metal Drawing 

The Magnus Chemical Company, (ar- 
wood, N. J., has developed a new m-tal 
coating compound for coating n tal 
preparatory to drawing. 

This material is applied 
coating to high or low carbon sieel 
wire, copper coated wire and stain.ess 
steel wire after pickling. It was de- 
veloped to replace the usual lime «at. 
Magnus Metal Coating Compoun: is 
also used for coating steel cartriige 
cases or similar drawn shapes be‘ore 
drawing. Its use is said to resu!* in 
easier, more satisfactory drawing ith 
better metal surface and longer die ‘ife. 


as a dip 
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*Qualifications not usually found in steel tub- 
ing are now available in high purity ingot iron 
“Globeiron” seamless tubes...highest magnetic 
permeability, plus uniform ductility, softness 
and toughness which permit fabrication into 
almost any form — tough when worked hot 
or cold. Ideal for electrical and radio uses; for 
motor and generator housings (permitting 
lighter, thinner parts than steel). 


Superior in corrosion resistance or wherever , 
corrosive attack is accelerated by segrega- 
tions or by the non-homogeneity of steel. 


* GREAT DUCTILITY 
AND TOUGHNESS 


“Globeiron” Tubing is recommend- 
ed for all severe forming opera- 
tions because it is made of very 
high purity, low carbon iron... 
soft but tough and very ductile. 


Microscopic struc- 
ture —‘‘Globeiron”’ 
Tubing has a uni- 
form structure of 
almost pure ferrite 
with only occasional 
patches of pearlite. 












Y + HIGH 
MAGNETIC 


Electric and magnetic properties approaching those of pure 
iron are characteristic of “Globeiron”...much better ake 
netic permeability than mild steel. Since Globe iron is 
seamless its magnetic permeability is uniform throughout 

its cross section. For this reason, 
“Globeiron” Tubing has found 
extensive use in the electrical and 
radio industries. Housings for gen- 
erators and motors are popular ap- 
plications. The shell of the Dyna- 
motor shown here is an example 
_ ... carefully machined inside and 
outside for concentricity and per- 
fectly aligned rabbet fit of brackets 
into shell. Consult Globe engineers 












GLOBE 







GLOBE ENGINEERS 


ALWAYS AVAILABLE & STAINLESS TUBES if 4) * CONDENSER AND 
. . , , * BOILER TUBES a. HEAT EXCHANGER 
to assist you in selecting the tubing +e GLOREIRON TUBING. TUBES’. S 
with the exact characteristics you *& GLOWELD TUBES TUBES & MECHANICAL TUBING 


require. Immense production and 


laboratory facilities assure economy : 
and quality control. 
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Facts and Figures of Air Cargo 


(Continued from page 35) 


and Chicago. Ford tri-motored equip- 
ment was used after being stripped of 
its orginal passenger carrying interior. 
This service lasted approximately six 
months and during this time many 
large pieces of freight were carried, 
which included a piano, office furniture, 
etc. This proved that air freight was 
practical from the carrying standpoint. 
However, high rates were necessary 
and consequently there was not enough 
volume to keep the service on a paying 
basis. After the schedule was cancelled 
all airlines started thinking in terms of 
future cargo by air and began studies 
and surveys in this direction. Today 
these studies are continuing through the 
Air Cargo, Inc., a firm sponsored by 
several airlines. 

In 1941 Class I railroads originated 
1.2 billion tons of freight. Of this 
amount 684 million tons (55 per cent) 
constituted coal, ore and other products 
of mines which, on cost basis, would 
not be shipped by air. An additional 
189 million tons consisted of products 
of agriculture, animals and products, 
and forest products which also to a 
large degree will not be subject to air 
shipment in the near future. From this 
latter classification, perishables, fruits, 
meats, etc., will be eligible for air ship- 
ment, and foods generally, particularly 
if strides are made in dehydration. 

The bulk of rail and truck freight, 
which would be subject to air freight 
competition, would be in the field of 
lel. (less than car load). In 1941 
manufactured goods amounted to 354 
million tons for Class I Roads or the 
equivalent of less than 30 per cent of 
total rail tonnage originated. Assuming 
the industry has 1000 planes of 20-ton 
capacity devoted entirely to air freight 
this would mean an airplane freight 
capacity of 20,000 tons vs. railroad in- 
dustry’s aggregate boxcar capacity of 
33 million tons. Truck capacities vary. 
However, it would probably be in the 
neighborhood of 20 million tons. The 
speed factor must, of course, be taken 
into account. Not only will the plane 
make more and faster trips, but the 
shipper will probably be willing to pay 
a premium for speed. It has been es- 
timated that the volume of domestie air 
cargo could increase 100 fold and yet 
capture only 1/10 of 1 per cent of the 
freight ton miles now carried by Amer- 
ican railroads and trucks. 

Let us assume that in the next 12 
months the strategic cargo required to 
be exported from the United States will 
total between 40 and 45 million tons. 
This reaches a total movement—using 
airline distances—of approximately 220 
billion ton miles. Of this about 20 per 
cent of the non-military commodities 
for export is suitable for air cargo. 
However, I believe it is safe to say that 
about 50 per cent of the present-day 
military exports is so suitable. 

The airplane potential in the over-all 
transportation scheme is of a supple- 
mental nature and not one to replace 
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the railroads or the steamships. And, 
the airplane’s claim to carry its part 
of the immense total of tonnage is too 
sound to be jeopardized by wild claims 
that it is ready to haul heavy com- 
modities, such as coal and other such 
products—in times of peace, to all 
points of the globe. Certain improve- 
ments of our present engine, propeller, 
and the aerodynamic designs will be 
developed for more efficient airplane 
performance, thereby decreasing oper- 
ating costs. These factors are limited 
and we should not assume that airplane 
operating costs will be lowered to the 
extent that the carriers can expect to 
compete with the lower classes of ma- 
terials. 

The lel. freight rate averages ap- 
proximately 4 cents a ton-mile. This 
traffic amounted to around 18 million 
tons carried on the Class I raliroads in 
1941. This is 1% per cent of the total 
freight carried and represents about 
2000 times as much as the total air 
express carried by all domestic aivlines 
in 1941. It would take 620 airplanes 
with a payload of 16 tons each travel- 
ing at 250 miles an hour to move 18 
million tons of l.c.l. freight. That is 
assuming that the airplane is flown 
3650 hours per year. This of course 
does not include rail express or mail. 
From these statistics it would seem that 
the higher classes of freight, express 
and mail hold the largest market for 
future operators of air freight service. 
This is especially true if a large air 
freighter is built that can be operated 
for 10 cents per ton-mile. Undoubtedly 
there are several on drawing paper at 
the present time awaiting only the 





war’s end to be put into actua. 
duction. 

The speed factor alone plays a Mio, 
role in determining per mile costs. 
an example, the speed ratio of the Da. 
war airplane was an average of 14 
miles per hour in contrast to the ager- 
age ground transportation speed of 
about 40 miles per hour. One could 
make four 100-mile trips to one for a 
surface unit. This is a definite factor 
in reducing per mile costs. Today we 
are seeing this 4 to 1 speed ratio in- 
creased to 7 to 1 with the development 
of faster airplanes, carrying heavier 
loads and flying greater non-stop dis- 
tances. 

After peace has been won transpor- 
tation companies will again depend 
upon the commercial market for the 
largest amount of their business. The 
knowledge that has been learned by the 
air carriers during the war will permit 
them to reach out into new fields and 
enjoy new markets. Air routs will 
cover the globe and it isn’t being opti- 
mistie to expect first class mail, pas- 
sengers and freight to be carried to 
all points on the globe daily by air. It 
seems more of a reality now than ever 
before since London is just an overnight 
trip by air. In fact, it will be possible 
to reach any city on the continent of 
Europe in less than 24 hours. Hourly 
departures are expected between New 
York and London. In the not too dis- 
tant future it is anticipated that there 
will be more travel between New York 
and London than between New York 
and Chicago. Rio will be 24 hours away 
from the United States, Capetown 36 
hours, China 24, Brisbane less than 48. 
Virtually every important city in this 
world of two million people will be ac- 
cessible within 48 hours. 


pro 


Cold Starting for Diesels 


(Continued from page 26) 


torque required to overcome compres- 
sion. The torques plotted are those in- 
dicated after 5 seconds of cranking, 
which are somewhere between the 
breakaway torques and the 5-minute 
torques—usually nearer the former. It 
will be seen that changing from No. 30 
to No. 10 oil makes up for a tempera- 
ture drop of 20 to 25 F, while changing 
from No. 10 to the diluted oil makes 
up for a temperature drop of approxi- 
mately 30 deg. Also, at zero F. it 
takes more than twice the torque to 
crank the engine with No. 10 as with 
the diluted oil, and more than three 
times the torque with No. 30 as with 
the diluted oil. Fig. 4, which also is 
based on Mr. Knudsen’s results, shows 
the breakaway and the 5-minute torques 
with No. 10 and diluted oils at tem- 
peratures below zero F. 

It is thus possible to start an engine 
in cold weather by the use of an oil 
of very low viscosity, but the question 
naturally arises whether it is safe to 
operate a Diesel engine with such oil 
even at low temperatures. In severe 
service great risk of injury to the en- 


gine would be incurred, and the only 
safe procedure would be to drain off 
the diluted oil after the engine had been 
brought up to its normal temperature 
and replace it with a normal oil. In 
very cold weather this oil in turn would 
have to be drained off whenever the 
engine was shut down for any length 
of time. 

One interesting observation made by 
Mr. Knudsen in the course of his tests 
was that whereas the friction of the 
engine when lubricated with No. 16 oil 
increased substantially uniformly with 
a drop in temperature down to m:nus 
30 F, with a still further drop in ‘em- 
perature it began to decrease, ani al 
minus 40 F the engine ran more freely 
than at minus 30 F. This is thought 
to be due to the fact that at that low 
temperature the oil has set, so hat 
there is no longer a complete film and 
no film shear. Under such condit' ns, 
scuffing is very likely to occur. 


Part Two will appear in a: 
early issue of AUTOMOTIV: 
and AVIATION INDUSTRIE’. 
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wa are looking at the Board of Directors of one of the 
busiest companies in the world. It is the firm of Gremlin, 
Widget & Finella, Inc.,* specialists in the new light-metal 
headaches — magnesium migraines, aluminum ailments 
and general alloy trouble. 

As the Light Metal Age swings into mass production, 
this company finds itself with advance orders on hand for 
some of the biggest headaches in history, and already its 
record in the highly technical field of industrial inter- 
ference is an impressive one. 

One of the most notable achievements of G. W. & F. has 
been their handling of the weight factor in horsepower 
development. For years they have kept the ratio of 
pounds to horsepower high in all types of engines, and 
only the sheerest engineering genius has succeeded in pro- 
ducing one horsepower with slightly less than a pound of 
meta! — yet 5 or even 10 horsepower may be possible 
With » pound of the right alloy. 

Likcwise, this new subsidiary of the Headache Trust 
has done some pretty whimsical and spectacular things 


*Subsidiary of the Gremlin Headache Trust. A Widget is a young Gremlin; a female Gremlin is a Finella. 


Bryant Chucking Grinder Co. ‘© 


Springfield, Vermont, U. S. A. 
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with metal, causing magnesium dust to explode, and the 
metal to dissolve back into sea water like so much salt. 
Bearings have been known to crystallize within a few 
hours from vibration alone, and the ideal bearing surface 
is one so hard that the cost of working it is still a major 
headache. 

As specialists in internal grinding, we at Bryant have 
helped to cure many a new and serious headache in the 
working of light metals, super-hard alloys, and other new 
materials. We have helped to develop safer processes for 
machining light metals, improved methods of grinding and 
finishing the super-hard tungsten-content alloys, and new 
techniques for working such materials as hard rubber, 
glass, graphite, plastics, bronze and cast iron, as well as 
centrifugally cast steels and alloys from hundreds of new 
specifications. 

If your business calls for the use of precision machine 
tools, Bryant’s Consulting Service can be of greater value 
to you today than ever before. We urge you to “‘Send for 
the man from Bryant!” 
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AIRCRAFT fastenings 
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TREES AND TEST TUBES — THE 

STORY OF RUBBER, by Charles Morrow 
Wilson. Published by Henry Holt & Co., 
ew York. 

In ordinary times the general public, 
and even the engineering world, is very 
little concerned with the sources, methods 
of cultivation, and history of rubber; but 
now that the supply has been suddenly cut 
off and we no longer can get the rubber 

products we need, we have all become 

“rubber-conscious.”’ This is undoubtedly 

the reason for the appearance in quick 

succession of a number of books telling 

‘the story of rubber.” Mr. Wilson pos- 
te sesses special qualifications for writing this 
story, for he has lived in the South Ameri- 
can country which up to some thirty years 
ago Was the principal source of the mua- 
terial, and is familiar with the methods by 
which it was gathered and marketed there. 
He tells the tragic story of Charles Good- 
year, inventor of the process of rubber 
vulcanization, in considerable detail. lle 
deals with Amazon rubber and says that to 
get 50,000 tons of wild rubber out of the 
Brazilian jungle per year would. invoive 
moving a population of at least a million 
people, “and where would one find the 
needed million people?” Malayan and Kast 
Indian rubber also is discussed—a product 
now unfortunately unavailable to the 
American rubber industry. One chapter is 
devoted to Henry Fordlandia or Belterra, 
the rubber plantation established in north- 
ern Brazil by Henry Ford. Most of the 
remainder of the book deals with the crisis 
precipitated by the Japanese conquest of 
the rubber-growing states of the Far East, 
and the measures taken to meet it. In- 
cluded in the work are a digest of the 
‘ Baruch Committee report on the rubber 
situation and a bibliography. 
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MECHANICAL WORLD YEAR BOOK, 
1943 EDITION. Published by Emmott «& 
Co., Ltd., 78 Palatine Road, Manches!ec) 
20, England. 

This handbook of fundamental mechaii 
cal engineering data, which is issued an- 


nually, sells at the very low price of 2/6, HOLTITE Aircraft Screws, Bolts and Nuts are 








Pn See Ss wee Some fe he scientifically designed, produced and inspected to 
fact that it carries a considerable amount ee . . 
ot advertising. As a ruie, material of | meet the most rigid A N and A Cc specifications. 


e timely interest is added in each new edi- Adopted by the Aircraft Industry for use in every 


tion. The 1943 edition contains a new sec- 8 * 
tion devoted to light metals and alloys, part of America's fighting and transport planes 
Which play an important part in modern these precise, rugged fastenings are skilfully made 


warfare. Special attention is given in this | of selected, pre-tested materials. HOLTITE Air- 


section to wrought alloys. Presswork also 


has gained importance as a result of war- craft Fastenings are accurately gauged and in- 
ee ot ee ee spected at each stage of manufacture by specially 
subject, rhichn as seen ¢ ea [ce 6 seV- . . . . 

ie cele: atts the teen tees trained inspectors. Heat treating, plating and 


rewritten and enlarged. Information of use 


“iy other finishes are in strict accordance with A N and 
in the conversion of industries to and from e ° 
War conditions is to be found in the sec- A Cc specifications. 


—— °° = | HOLTITE “Thread-Forming” SHEET METAL SCREWS 
| When Speed Nuts are used with HOLTITE Sheet Metal Screws, the , 
P | small, tapered -point permits a quicker start and run-on of nut. The 
Marcae Cor ati smooth threads with faster lead reduce nut-turning time and provide 
By i ees aioe a much tighter lock to resist vibration. 
Builds New Plant Cutting their own threads in metal or plastics as they are driven . 
o ; in, these production-boosting screws eliminate time-consuming tapping 
mureny Loe. «Annies will oom operations and effect a stronger, tighter fastening as each thread 
St see Ces ee ees. Fe stays tight in the perfect mating thread it has cut in the material. 


Expanding contracts on wing assem- i 
Mics. Ser Mesias 1-49 beaiines and Se- Available with slotted head or HOLTITE Recessed Head. 


puvlic P-47 fighter planes have made 
the move necessary. The company is 
making the airplane subassemblies at 
its Detroit plant but the manpower 
shortage in Detroit made it necessary 
to locate the new plant in another 


area. Seranton has been designated a - Oy al ii New Bedford,Mass.U.S.A: 
] hi lator surplus area in recent surveys > | at @ BUY MORE WAR BONDS 


of the War Manpower Commission. 


* 
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New Products 


(Continued from page 46) 


cell is registered by a microammeter. 
With clean air in the tube the instru- 
ment is adjusted to show a full-scale 
deflection on the indicating instrument, 
the scale of which has 100 divisions. 
When the tube is filled with exhaust 
gas the pointer of the instrument moves 
to the left and gives direct indications 
of smoke density in per cent. 


Edge Gummed Masking Paper 


Masking paper in rolls, with the edge 
already gummed and ready to apply, 
is being put out by Adhere, Inc., Los 
Angeles, Cal. The paper is light in 
weight, and treated to resist paint. The 
gummed edge is protected with cover 
tape. Adhere Masking Paper in Rolls 
is produced with single edge gummed 





More BEARING Mileage 


wit STROM sten.saus 








In America’s vast war production program Strom steps 


up its untiring energies to the mastery of one thing 
For over a quarter century Strom has concentrated on 


Metal Balls. Today, through a series of lapping oper- 
ations, Strom Balls possess a degree of surface smooth- 
ness and sphericity that is unequalled in any other 


regular grade of ball 


curacy in all Strom Balls is assurance of More Bearing 


| 
| 
Correct hardness, physical soundness and size ac- | 
| 
| 


Mileage. For longer trouble-free bearing life specify | 
Strom Metal Balls in ALL ball bearings | 


Largest independent and exclusive Metal Ball Manufacturer 
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STEEL BALL CO. 


1850 South 54th Avenue « Cicero, Illinois 





ae 


% 


be sito 





or with both edges gummed. Stayarg 
rolls are 200 ft. long, and 3, 6, 1273 
24 or 36 in. wide. Other widths », 
available on special order. 


New Soldering Fluid 
Lloyd’s No. 6 Soldering Fluid, made 

by Lloyd S. Johnson Company, Chicago, \ 
lll., is especially designed for the nev 
21% to 6 per cent silver-lead solders, 
and is said to make possible successful 
soldering with low tin-content solders, 
as well as all low temperature solders. 
The new soldering flux is also used in 
lead burning. It is sold in concentrated 
form, and for metals that are easy to 
solder, it can be diluted with 1 to 2 
parts of water. 

‘ 


All Purpose V-12 Engine 


A new V-12 Blue Streak engine is 
being manufactured by the Climax En- 
gineering Company, Clinton, Iowa. It 
has a normal speed range of 600 to 
122 r.p.m. and a brake horsepower of 
435, and will deliver peak power on 
natural gas, butane, gasoline or other 
fuels. Change-over from one fuel to 


another is said to be quick and easy 
standard, 


with outside located acces- 





Climax V-12 Engine 


sories. Each cylinder has two spark 
plugs. Dual battery ignition, dual 
magneto ignition, or dual battery and 
magneto ignition can be furnished. 
Standard design features include wet 
cylinder sleeves, seven-bearing crank- 
shaft, overhead valves, five-ring alum- 
inum pistons, rifle drilled connecting 
rods, and fuel change-over devices. 


Plastic Pipe Seal Plugs 





aa 


American Molded plastic pipe sea 
plugs are made by the Americar 
Molded Products Company, Chi 
cago, Ill., in five sizes, from % in 
to 1 in. They are used to protec’ 
threads against mechanical damage. 
moisture, dirt, rust and corrosion 
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Fl Industry is on the Offensive 


1, 1943 


PAPERLINE WHEN 
MAKING BLUEPRINTS 4, 


with PEASE BLUEPRINTING MACHINES 
= BACKING UP THE FRONT LINE 


con \. PAPERLINE WHEN MAKING 
f. © 2—_ NEGATIVE PRINTS 


“ a a 


Diagram showing the Pease Horizontal ‘' 


Floating"’ 


Water Wash, which allows the paper to condition 
itself normally, preventing wrinkles and distor- 
tions. Unreduced chemicals and excess developer 
are floated off, thus eliminating stains and bleeding. 





Pease Model ‘'22-16'' — Continuous Blueprinting, 
Washing, Developing and Drying Machine—Produc- 
tion Speed, 20 feet per minute. (Model “22,” not 
shown, has a Production Speed of 30 feet per minute.) 


PEASE SPECIAL FEATURES 


Sliding ‘‘Vacuum-like’”’ Contact smooths out tracings 
—three Speed Lamp Control provides operation at 10, 
15, or 20 amperes, does away with running speed and 
dryer heat changes—Actinic ‘‘No-Break’”’ Arc Lamps 
burn for 45 minutes without breaking arc, resume in- 
stantaneously — Horizontal Water Wash floats prints 
free from tension and prevents wrinkles, stains, bleed- 
ing—Quick Change Chemical Applicator System very 
economically allows change from Blueprints to Nega- 
tives in 30 seconds—Rapid Drying Drums, heated by 
gas or electricity, are thermostatically controlled. 


Vay 





Practically every place where there is war produc- 
tion Pease Blueprinting Machines are on duty 
delivering millions of Blueprints to keep American 
Industry on the offensive—for Blueprints precede 
and maintain production lines. Top Speed Pease 
Machines, with a Blueprint production of 30 feet 
per minute, are not merely meeting requirements; 
they are ahead of schedule. 


The Horizontal “floating” Water Wash, just one 
exclusive Pease feature, prevents stains, bleeding, 
wrinkles and distortions. The finished blueprints 
are contrasty, with sharp white lines and dark blue 
backgrounds. They truly lie “flat as hung wall- 
paper,” are easy to handle and economical to make. 
Read about the other Pease Special features and 
write for complete information. 


THE C. F. PEASE COMPANY 


2635 West Irving Park Road ¢ Chicago 


A sTYPE AND SIZE FOR EVERY REQUIREMENT 
INCLUDING DIRECT PROCESS 


PRINTING 
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New Production Equipment 


draulic Machinery, Inc., Detroit, Mich- 
igan. The presses are operated by 
separate motor-driven power units. 
This is the type of press that is manu- 
ally controlled by a four-way valve; it 
automatically cuts off when the pre- 
determined pressure or tonnage has 
been reached. The frame of the press 
is made up of heavy castings bolted to- 
gether by steel tie rods, with the power 
cylinder assembled vertically on the 
top and above a base platen 19 in. wide 
by 13% in. deep on the 75 and 100 ton 
presses. The platen is an inch larger 
in each dimension on the lighter models, 
and an inch or half-inch smaller on 
the larger ones because of 3 in. instead 
of 4 in. tie rods on the former, and 4% 
in. or 5 in. tie rods on the heavier types. 
Maximum daylight, length of stroke 
and diameter of cylinder are built to 
specification, the bore and stroke vary- 
ing in ratio to the capacity required. 


Te Dipmaster Jr. is a_ portable, 

insulated, electricically heated dip- 
ping tank being produced by the Aeroil 
Burner Company, Inc., West New 
York, N. J. Its normal capacity is 
12 gallons of solution, and it is 
equipped with an electric heating ele- 
ment located inside, at the bottom of 
the tank, where it is completely sub- 
merged. Average heating time from 
a cold start to 212 deg. is 1% hr. 

















The Dipmaster Jr. Dipping Tank 


The electric heating element can be 
removed whenever cold solutions are 
used or the bottom of the tank is to 
be cleaned. The thermometer and the 
thermostat, as well as the head of the 
heating element, are mounted at the 
rear of the tank where they are pro- 
tected against damage. They can be 
seen, and the thermostat can be ad- 
justed, while in operation. 
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Snyder Drilling 
and Semi - Finish 
Boring Machine 


BYNYDER Tool & Engineering Com- 

pany, Detroit, Mich., is building a 
hydraulically operated, double-end drill- 
ing and semi-finish boring machine. It 
drills, re-drills and semi-finish bores the 
wrist-pin holes in aircraft engine pis- 
tons in three’ successive working 
stations. 

The machine has four fixtures mount- 
ed on a four-station trunnion index 
unit. Each fixture is designed to take 
two pistons, which are located and 
clamped manually in place. When this 
is done, the operator pushes the cycle 
button and the fixture is indexed from 
station to station by an electrically 
driven Geneva index mechanism. Tools 
driven by six-spindle multiple heads 
feed into the piston from both sides. 
Each set of six spindles is operated by 
a 10 hp. motor. 

In the first and second drilling sta- 
tions, the tools are guided in conven- 
tional drill bushings. In the third, the 
semi-finish boring bars are guided by 
revolving bushings on the trunnion side 
members. 


= Perfex Dresser, a recent de- 
velopment of the Perfex Gage & 
Tool Co., Detroit, Mich., is of the hori- 
zontal type. This construction makes 
it possible to dress the wheel at the 
bottom, and also allows the wheel dress- 
ings to be thrown away from the dress- 
er into the dust collector, rather than 
down into the dresser. A feature of 
this angle to tanget radius dresser is 
the way in which the diamond poini 
is automatically set on center. This is 
accomplished by providing two flats on 
the diamond tool shank and a 90 deg. 
vee in the diamond mount block, so that 









when the diamond shank is placed in 
position in the 90 deg. vee of the mount 
block it automatically places the dia- 
mond point in perfect center. The ma- 
chine will dress a .050 in. radius to a 
half circle, and by using a gage block 
set-up, a direct reading from the base 


to the diamond can be obtained. The 
construction of the Perfex Dresser per- 
mits the use of a sine bar to insure 
accuracy of angles that the ordinary 
vernier cannot calibrate. 


HE Magnus Chemical Company, Gar- 
wood, N. J., announces a portable 
multi-purpose washing machine for 
cleaning a wide range of metal parts. 
The parts to be cleaned may be handled 
by one of three methods: If small they 





Magnus Portable Washing Machine 


are handled in baskets; if large, they 

may be hung on racks in the solution 
or placed on the lower platform. 

Parts may be either soaked and agi- 
(Turn to page 130, please) 


Perfex 
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Tangent 
Dresser 
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*% This is a highly mechanized war. Its many new and 
unheard-of problems have to be solved—quickly! 


pe or 


That’s the way Waukesha engineers are doing it. 
Their war job is the speedy development and fast pro- 
duction of highly mobile, lightweight, completely port- 
able engine-operated equipment—for use on all fronts. 


Waukesha engineers were given this war job because 


| 
| 
| 
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ightweight, 5-KVA, 4-KW, 60- | .lieir past experience inspired confidence in their ability Postale ReGigerasion owl Ale: 
cle, single-phase, 115-volt, di- io do it. They had already developed similar products— cooling Unit. 

ct-connected Engine Generator. citi <i L 

and applied them to peacetime purposes successfully. 

They have the imagination, the ingenuity, and com- 

plete facilities. They have put them all to work—to 





produce for victory. 


Peace, when it comes, ALL THESE UNITS 
will bring more progress © Available with pney . 
‘ . a mati 
in production—for service or steel wheels. Also skid 
‘ é : * mounted. ’ 
is continuous with Wau- 
kesha. Then the products 


of that service will be 


@ Extreme! 


Gir-borne y Boke weight for 


de ivery, 
l0-KW, 28.5-volt, DC, Engine @o 

.— ‘ec f — ss h stw: Perate 
merator, direct: connected, for | ready for your postwar aviation orec 
sacnsiliheniscoll ; uses. ines, 


5-10-KW, 28.5-volt, DC, Engine 


atisf ; : : 
actorily on Generator, direct connected. 


ommercial gaso- 
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litz Starter — an auxiliary en- Lightweight Power Unit for oper- Lightweight Engine Compressor Lightweight Power Unit for oper- 
Ne and power unit heater for ating 1-KW ordnance-type gen- (refrigeration) Unit; 2, 3 and -t-ton ating 5-10-KW aircraft-type gen- 
rete operation. erators, capacity. erators. i 














DEPENDABLE, HARD-HITTING POWER 


“« GUIBERSON 





AMERICA’S ONLY RADIAL AIR-COOLED DIESEL ENGINE 





Using fuel that will not burn even when exposed to open flame, the Gui- 
herson radial air-cooled Diesel completely eliminates the usual fire haz- 
ard from the power plants of planes, tanks and ships—and there is no 
ignition system to cause sparks or interfere with radio operation. Deliv- 
ering 50 per cent more power per gallon of fuel than equivalent powered 
gasoline engines, and using fuel that costs only a fraction as much as 
gasoline, Guiberson operation costs are amazingly low, Today Guiberson 
powered equipment is hitting the Axis on the battle lines of the world and 


is ready to serve on land, on sea and in the air! 


GUIBERSON DIESEL ENGINE COMPANY 


Dallas, Texas 





Spicer’s New 
Transmission Plant 
(Continued from page 23) 


the holes. The heavy work-holding fixture slides from on 
machine to another on rails. 

At another station, we find several large three-way Ex. 
Cell-O boring machines for finish-boring and milling the 
end faces in one setting. The final drive ends of the case 
require flanges of special form, milled along several 
angles. This operation is done in a Model 2K Kearney & 
Trecker milling machine fitted with an index milling fix- 
ture. A great variety of operations are performed on 
Cincinnati-Bickford and Cincinnati Gilber radial drills. 
All of this equipment is served by a variety of Scully- 
Jones adapters, tap holders, chucks, ete. 

A number of special horizontal, multiple-head drilling 
machines also are employed for various multiple drilling 
and tapping operations. These machines have from six to 
eight Allen heads, some with two or more spindles. Two 
P & W Keller profiling machines are used for a semi- 
automatic cycle of rough- and finish-end milling of the 
oil pump seat pad in the case. 

Upon completion of the entire cycle of operations, the 
case is burred and filed, washed, inspected, and is ready 
for the assembly department. Assembled units are run-in 
for twelve hours, then go to the sound room for the final 
acceptance run. 

Let us consider a few examples of gears and shafts as 
representative of practice at Spicer. The second-speed 
output shaft gear is quite typical. The gear blank is first 
normalized and shot-blasted, then turned in various stages 





on a 16 in., 8-station, Bullard Mult-Au-Matic. The OD is/ 


rough- and finish-turned on a Fay automatic. Internal 
clutch teeth are shaped on a Fellows High-Speed gear 
shaper, the helical teeth hobbed on a Cleveland hobber. 
Following numerous intermediate operations, the external 
gear is shaved on a Red Ring machine. The gear teeth 
then are inspected in the gear laboratory, using the Red 
Liner inspection machine. After some turning opera- 
tions, the gears go to heat treat where they are processed 
through the SC gas carburizing cycle mentioned earlier, 
washed, and shot-blasted. 

Bores are ground on No. 12 Bryant internal grinders, 
the long hub face being ground on a Heald rotary grind- 
er, then ground on a Cincinnati universal grinder for a 
taper surface. The gears now are washed in a Detroit Rex 
washing machine, burred and polished, inspected, and 
speeded in mating pairs. The final operation is cleaning 
in an International washing machine. 

Another type of gear is the herringbone driven gear. 
After normalizing and shot-blasting, the gear has the cen- 
ter hole drilled in a heavy-duty Baker single spindle drill, 
followed by blank forming operations in a 16 in., 8-spindle 
Bullard Mult-Au-Matic. The internal spline is rough- 
broached on an American vertical broaching machine, 
finish-broached on a Colonial vertical broaching machine. 
This is followed by another cycle in a Bullard, including 
the turning of the % in. groove in the face of the gear 
blank with a side tool. The gear then is undercut and 
faced on a Lodge & Shipley lathe, and one side of the hub 
ground on a Landis external grinder. 

Following inspection and differential heat treating, the 
gear is cut on Fellows gear shapers in four operations- 
rough and finish, on each side. The gears are burred, 
inspected, then proceed to the heat treating department 
for gas-carburizing and controlled atmosphere cycle trea‘- 
ment. Grinding is done on Landis machines on the OD 
of the gear, Bryant internal grinders, Heald rotary grin«- 
ers on the face of the hub. The gear then is washed in 
Detroit Rex washer, inspected, matched in a Gleason g¢ 
speeder. Final operation is that of lapping in two seci- 
tings in National Red Ring lapping machines, then clean- 
ing in preparation for assembly in an International was!i- 
ing machine. 
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Perhaps the most interesting and most intricate of the 
haft jobs is the large output shaft. It is almost 3 ft 
in length, held to plus or minus 1/32 in., with two con- 
ventional spline sections at one end, and a long involute 
oline section at the large end. The ends are threaded, 
and there is a threaded section on the inside end of the 
spline. 

The shaft forging is normalized and shot-blasted, cen- 
tered in a Sundstrand centering machine at both ends. The 
long spline end is rough turned on a Lodge & Shipley 
athe, finish-turned and rough-grooved on a 4-in. Lo-Swing 
lathe, then green-ground on a 10 x 48 Cincinnati grinder. 
\ long oil hole is drilled in a P & W gun drill, reamed 
in a Cineinnati-Bickford. The keyway is milled on a K & 
! milling machine, followed by a number of green-grind- 
ing operations on Cincinnati grinders, and then detail 
inspection. 

The involute spline section now is hobbed in a Gould & 
Eberhardt hobber, and the large and small straight 
splines hobbed on a Cleveland hobber. This is followed 
by burring and polishing and inspection, washing in a De- 
troit Rex machine, and inspection before heat treatment. 
The shaft is heat treated in Hevi-Duty electric furnaces, 
drawn, shot-blasted, and inspected, then straightened and 
made ready for grinding. 

In the grinding department, there is a lengthy cycle of 
external grinding operations of 14 x 48 Landis grinders, 
grinding of the small spline on a 30 in. Bath spline grind- 
er, then precision-grinding of the threads from the solid 
stock on a battery of J & L thread grinders. This is fol- 
lowed by a complete inspection. 

Before leaving the discussion of gear procedures, it is 
of interest to note that the major and controlling opera- 
tions on the gear blanks are performed with gears mount- 
ed on finely-fitted arbors. Such arbors are employed in 
handling the gear blanks in lathes, in grinders, and on 
the gear cutting machines. All gears have one reference 
face initially ground to provide true alignment of the 
blank for boring and gear cutting so that there is no pos- 
sibility of run-out after the gear teeth have been cut. 

It also is noteworthy that some of the long shafts are 
handled vertically in Fellows gear shapers to produce a 
“gear lock” section. This consists of alternate steps of 
undercutting of the major diameter of an involute spline. 
Actually only a visual examination of some of the spe- 
cial operations in the gear cutting department can reveal 
in full measure the many ingenious techniques that have 
been evolved by the seasoned gear experts at Spicer. 

One of the most unusual pieces of equipment in this 
plant is a special Cincinnati Vertical Hydro-Broach de- 
signed to cut a hexagonal recessed section and several 
hexagonal sections on the OD of one of the transmission 
shafts. This is done with the aid of an ingeniously-de- 
signed work-holding indexing fixture, in combination with 
a surface cutting broaching tool. The work is held on cen- 
ters in the indexing fixtures. The ram descends for the 
first cutting stroke, cuts one set of flats on the OD and 
the flat in the narrow recess produced by the first section 
of the broach. Then the ram recedes and stops while the 
fixture automatically indexes the shaft to the next posi- 
tion. This procedure repeated six times develops the hex- 
agonal sections. 

The foregoing represents but a brief high-spotting of 
an outstanding transmission manufacturing plant. Al- 
though neither time nor space permit of more extensive 
treatment, the few examples of special techniques provide 


some perspective of the skill and planning that have been 
impressed upon this operation. The Spicer organization 
Is an exceedingly friendly one and it is hoped that this 
brief outline will be of service to other concerns devoting 
the'r energies to the war program. 


nally, may we say that we have attempted pictorially 
to ouch on the high-spots of equipment that should be 
oi wide interest to everyone in the industry. Only a free 
Intchange of ideas such as these will permit the war 
Provram to progress and expand to the end that the fight- 
Inv services will have all of the materiel of war, at the 
right time and in full measure. 
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dance include Rear Admiral R. A. 
Davison, member Aircraft Production 
Board, WPB, Washington; Nelson Tal- 
bott of the Aircraft Scheduling Unit, 
Dayton, Ohio; Dr. A. E. Lombard, War 
Production Board, Washington; Cap- 
tain S. J. Zeigler and Captain Lucien 
Grant, Inspectors of Naval Aircraft, 
San Diego; and Colonel D. F. Stace, 


Acting District Supervisor, Western 
Procurement District, AAF, Los An- 
geles. 


WYMAN: 





During their visit to the West Coast 
the Eastern executives toured the air- 
plane plants studying various impor- 
tant production problems. 

At Douglas they studied that plant’s 
program of mobilizing the nation’s in- 
dustrial resources through subcontract- 
ing and pooling of production facilities. 
Douglas has placed subcontracts with 
more than 300 major and 1500 lesser 
automotive and other manufacturers. 
In pooling production facilities within 





GORDON 


WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS - DETROIT, MICHIGAN 





the industry itself, Douglas has licensed 
Boeing, for example, to build Douglas 
DB-7 attack bombers; Consolidated 
has licensed Douglas to assemble Con- 
solidated - designed B-24 Liberators. 
Douglas has also rendered help to hun- 
dreds of its subcontractors by giving 
them access to its designs, jigs, and 
specific manufacturing techniques and 
processes. 

Consolidated Vultee, Vultee Field 
Division, presented methods of con. 
trolling absenteeism. Practical answers 
to outstanding absence causes was 
sought through handling each problem 
on an individual basis. Thus, to ease 
transportation difficulties, rider-driver 
arrangements were contrived; workers’ 
tire and gasoline rationing was handled 
at the same plant department. Shoe 
repair, laundry, payment of utility bills, 
traffic citations, medical help, banking 
service and personal problem counsel- 
ling are some of the services offered to 


workers in its all-out drive against 
absenteeism. 
The visiting aircraft executives 


studied methods developed at Northrop 
Aircraft in the use of magnesium. The 
Northrop company has pioneered in 
both the technicalities of magnesium 
fabrication and the adaptation of the 
element to the main structural com- 
ponents of aircraft. 

At North American President J. H. 
Kindelberger and other officials of the 
company discussed with the Eastern 
presidents all phases of aircraft ma- 
terials problems, with special emphasis 
on the progress made in material sub- 
stitutions and standardization. 

At Lockheed and Vega interest was 
centered on two major industry topics: 
“Employment of Women” and “Re- 
cruitment.” 

Quality Control through shop team- 
work, which saves much valuable time 
and material, was studied at Ryan. 
This unique plan prevents factory er- 
rors from being repeated after they are 
first spotted by inspectors. Proof of 
the method’s success are the thousands 
of dollars saved on materials which 
previously went to the scrap pile. 

Cutting man-hours through manu- 
facturing methods and controls was the 
subject of a report heard at Consoli- 
dated Vultee’s San Diego plant. The 
basis of the plan is to place on both the 
employes and supervisors the respon- 
sibility for inaugurating improved 
methods which will reduce costs and ex- 
pedite production. Through sugges- 
tions originating with the supervisory 
staff, Consolidated Vultee is saving 6,- 
058,000 man-hours per year. Through 
suggestions coming from employes, the 
firm is saving 862,906 man-hours per 
year. 

At Boeing the aircraft executives 
considered the combat-dictated modifi- 
cation of airplane equipment and sup- 
ply of spare parts to war zones. In- 
formation furnished by Boeing Service 
Engineers from the war fronts of the 
world aided in perfecting the “winter- 
izing” of combat planes for cold zones, 
and in making them equally efficient in 
equatorial countries. 
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gears and has the effect of reducing the 
load on the tip of the tooth; if not ex- 
cessive it is not detrimental. The gear 
on the right was carburized and hard- 
ened in the same way, but showed en- 
tirely different expansion characteris- 
tics, which may be due to the change in 
section and the consequent change in 
cooling rate. While the two gears are 
made of different materials (AMS 6240 
and 6294 respectively), this is not be- 
lieved to explain the difference in their 
expansion characteristics. The gear on 





the right is being finished now by 
grinding. Comparative production rates 
for finishing the gears by shaving and 
grinding are given as follows in pieces 
per hour: Shaved Gear—Shave, 20 on 
rotary shaver; lap teeth, 30 on internal 
lapper; and recenter, 10 on grinder. 
Ground Gear—Grind, 2.8 on gear 
grinder. 

One aircraft engine gear now fin- 
ished by the shaving process is a 7- 
tooth oil-pump gear. Originally it had 
6-pitch teeth of 28-deg. pressure angle 
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and was finished by grinding. Prior to 
shaving, the gear now is hobbed 5y 
means of a 20-deg. pressure-angle hob 
having the same normal pitch of 0.4625 
as the 28-deg. pressure-angle hob. “‘o 
bring about this change in the pressure 
angle, the diametral pitch was changed 
from 6 to 6.3856. The tip of the hob has 
a radius of 0.082 in. As shown in Fiy. 
2, the resulting tooth form is stronger, 
the Lewis y factors being 0.063 and 
0.069 for the ground and the shaved 
forms respectively. The point of tan- 
gency between the tooth outline and the 
inscribed parabola is the only location 
where it is essential that the tooth sur- 
face be very smooth, because tooth frac- 
tures practically without exception will 
start there. The junction between the 
hobbed and shaved contours usually is 
smooth enough and far enough away 
from this point to make special consid- 
eration unnecessary. In Fig. 9 it is 
just below the base circle. 


Endurance Tests of 
Propeller Elements 


Electrical equipment designed to sub- 
ject propeller elements to continued 
resonant vibration, and thus to deter- 
mine their fatigue life, was described 
in a paper by Ralph M. Guerke and 
George P. Knapp of the Curtiss-Wright 
Propeller Division, Caldwell, N. J. The 
equipment comprises electromagnetic 
translational vibrators powered by 
large vacuum-tube amplifiers, which in 
turn are excited by stable electronic 
oscillators. The armature is supported 
by two diaphragm springs, so that it 
can vibrate without being supported in 
bearings. The forces acting on the 
armature and its winding are not 
merely the electromagnetically induced 
forces. Because of its connection to a 
resonant load, the armature becomes a 
part of the resonant system, and the 
inertia forces usually greatly exceed 
the electromagnetic forces acting on it. 
However, the test specimen does not 
supply any power to the vibrator arma- 
ture, because of a 90-deg. phase angle 
between the force with which it 
on the armature and the velocity. 


acts 


Windshield Developments 


Ice formation on the windshields of 
airplanes in flight has long been one 
of the hazards of air travel, and nu- 
merous proposals have been made to 
prevent it. Most of these have been 
found impractical, however, because of 
the “weight penalty” they impose. A 
double windshield with heated air «ir- 
culating through the interspace has 
been found the most effective solution 
by United Air Lines Transport Corp. 
and its development was described in 
a paper by R. L. McBrien. The outside 
pane is of %-in. fully tempered » lid 
plate glass, and the inner pane of semi- 
tempered %s-in. laminated safety g!ass. 
This latter is composed of two '!s-in. 
semi-tempered glass layers and a !.-in. 
plastic interlayer. A %-in. air space is 
formed between the two panes. The in- 
side pane may be readily swung open 
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Lightweight, Compact, Powerful— 
Emerson-Electric Aircraft Motors 
are made for gun-turret drives, hy- 
draulic units, fuel pumps, tab con- 
trols, winterizing, communicating 
systems, also with built-in gear and 


Jimit stop. 
* 


Emerson-Electric is now en- 
gaged 100% in the produc- 
tion of equipment for the 
Armed Forces. In addition 
to regular products are 
Power-operated Airplane 
Gun Turrets, Shell Parts and 
Electric Aircraft Motors. 
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“SUNDOWN”—IJn the Morning! 


Silhouetted against a morning sky, an American plane crew 
watch as “Rising Sun” ships burn fiercely —the result of per- 
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Backed by 53 years’ experience, and designed for war—efficient 
Emerson-Electric motors are a dependable part of Allied air- 
craft, responding instantly, unfailingly, to finger-tip control— 
giving crew members extra time to concentrate on the target. 
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with a WAYNE TUBE BEADER. Its action is semi-auto- 
matic. Just insert the tube, press a lever, and the job is 
done. Any unskilled man or woman can turn out more 
and better beads with this device than five skilled men 
working with previous methods. Every bead is uniform. 
No damage to metal structure. Users report 3,000 to 
5,000 beads per day from each machine. Write for 
more facts and list of users today. 


THE WAYNE PUMP COMPANY, FORT WAYNE, IND. 
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Fig. 10—(Left) UAL double windshield cockpit aid dust 


system 


1. Defroster Fan Switch. 2. Hinge. 3. Air Outlet. 4. Hot Air 
Inlet Valve. 5. Outlet valve. 6. Nose Air Valve Control. 7. D.- 


froster Valve. 8. Defroster Vents 











Fig. 11—(Above) Horizontal section 


by station mechanics or by pilots dur- 
ing flight, for the purpose of cleaning 
the two surfaces bounding the inter- 
pane space. This pane is held in place 
by hinges at top and bottom, and all 
hinge pins are removable by hand to 
facilitate opening and removal of the 
pane. This is illustrated in Figs. 10 
and 11. The air system of the double 
windshield is shown in Fig. 12. 

Air enters the duct in the nose of 
the fuselage and is led through the 
steam radiator of the cabin heating 
system to the windshield through the 
ducting shown. The air-control valves 
of the system are illustrated in Fig. 9. 
Operating experience with the double 
windshield during the 1942-3 winter 
season indicated that for most of the 
icing conditions encountered, adequate 
heat can be drawn from the DC-3 
steam-heating system to prevent the 
formation of ice over a large portion 
of the windshield during flight through 
an icing atmosphere. However, there 
were instances when the rate of ice 
formation was greater than could be 
counteracted by the windshield heat. 
Glaze ice forming at a rate of % in. 
in 8 mins at 12 F obscured vision dur- 
ing one flight, and indicated that if a 
heated windshield is to be effective 
under the more severe conditions that 
may be encountered, more heat will 
have to be provided than in this instal- 
lation. 

Work carried on by the Technical 
Development Division of the Civil Aero- 
nautics Administration with a view to 
the development of airplane wind- 
shields which will withstand collisions 
with large birds was dealt with in a 
paper by A. L. Morse. The problem of 
de-icing had to be considered in connec- 
tion with that of bird protection, since 
the constructional details involved are 
interdependent. For test purposes the 
projection of a 16-lb carcass is believed 
to simulate a collision with a 2-lb 
swan, and impact velocities up to 270 
mph are considered likely. Complete 
facilities for conducting such tests have 
been provided at the East Pittsburgh 
plant of Westinghouse. These comprise 
a compressed-air catapult or gun, de- 
veloped by Westinghouse, which is ¢a 
pable of tossing bird carcasses weigh- 
ing as much as 17 lb at velocities ip to 
400 mph. The gun is mounted on 4 
small flat car, together with a compres- 
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HERE it is ... an incredible fact. In a Model 
1906 Cadillac Automobile is the secret weapon 
that will win this war! Here’s the story: 

In 1906, Henry Martyn Leland shipped three 
Cadillac cars to England. In the presence of officials 
of the Royal Automobile Society, mechanics com- 
pletely disassembled those three cars, heaped the 
parts together in a giant potpourri, mixed them thor- 
oughly ... and then, out of the heap, they assembled 
three Cadillac cars complete, to the very austere 
amazement of the Royal Automobile Society. 

Whereupon, those three classic jalopies of an 
early American vintage were put through a gruelling 
500-mile test, and they came through triumphantly. 

Thus, 36 years ago, an American-made car — built 
by the Interchangeable, or American System of 
manufacturing — was the first automobile in the 
world to win the respect of Europeans who believed 
that fine cars could only be built by hand! 

In this little fact, hidden in the ancient chassis and 
motor of a 1906 Cadillac car, is the secret of the 
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weapon that will win this war. For without the 
greatest machine tool industry in the world, the 
automobile industry as we know it — and the Amer- 
ican System of manufacturing — could never have 
developed to our present world-leading and World 
War-winning standards. 

* * * 

Starting with the interchangeable manufacture of 
gun parts, shown at the Crystal Palace, London, in 
1851, long before the birth of the automobile, Rob- 
bins and Lawrence and its direct successor, Jones & 
Lamson, have developed and improved the precision 
machine tools that have helped to make that in- 
dustry’s growth possible. 

As a result, instruments and machines designed 
by this company are today in the front line of the 
greatest single war-producing industry on earth. 
And it is because of this record of achievement 
that Jones & Lamson engineers are considered so 
well qualified for consultation on your present and 
your post-war problems. 


.. Fay Automatic Lathes ... Automatic Thread 


Threading Dies and Chasers 


Profit Producing Machine 
Tools 








sor and an accumulator. Two inter- 
changeable barrels, 5 and 8 in. in diam- 
eter and 20 ft long, are provided. These 
are connected to the accumulator 
through an electrically-triggered, quick- 
opening air valve. Pressures up to 350 
psi are available. Results of the colli- 
sion are recorded by a high-speed cam- 
era and a nine-channel oscillograph. 
Tests carried out so far indicate that 
glass-vinyl type laminated windshield 
with extended plastic edges bolted into 
an adequately reenforced windshield 
frame provides practically 100 per cent 
protection for the DC-3 airplane against 
collision with birds weighing up to 4 
lb, and that a high degree of protec- 


Fig. 12—Hot-air sys- 
tem of U.A.L. double 
windshield 


1. Windshield hot air 
duct. 2. Defroster in- 
let. 3. Hot air outlet. 
4. Nose air valve con- 
trol. 5. Defroster fan. 
6. Nose air valve. 7. 
Nose air scoop. 8. Ex- 
haust outlet. 9. Radi- 
ator 




















Design Your Metal Parts 


For Copper Brazing 


Miscellaneous steel assemblies are joined 60 to 75% faster at 
the former labor cost by the copper brazing process. 


*“Greatly improved results—neater, stronger joints—60 to 75% faster, at about one- 
quarter the former labor cost,'' that briefly is the report received from the produc- 
tion manager of a prominent midwestern plant after installing an E F continuous 
copper brazing furnace for joining some of their steel assemblies. 


Within a month after installing their first 


brazing furnace, a second similar but 


larger furnace was ordered for joining other products—both furnaces are now 
operating side by side, joining all kinds of assemblies—large and smali—neatly, 


economically and securely. 


Products difficult or expensive to make 
in one piece can be made in several 
pieces and joined—thus not only re- 
ducing the cost but actually improving 
the quality and appearance. Products 
requiring several stampings joined or 
yi get screw machine parts, forgings 
and stampings to plete the unit, 
can be neatly and economically joined 
right in the production line in your shop. 





Any number of joints in the same prod- 
uct or any number of pieces can be 


joined at one time. The most intricate 
parts or assemblies are made to actu- 
ally ''grow together,"' and joints made 
which are as strong, or even stronger 
than the original parts. On some parts 
it is possible to | and braze in one 
operation. 





Investigate the brazing process for 
your products. With slight changes in 
design you may be able to join your 
metal assemblies neater, cheaper and 
stronger by this method. 


Send for printed matter showing various types of EF copper brazing furnaces. 


Investigate the Copper Brazing Process for Joining 
YOUR Metal Parts 


The Electric Furnace Co., Salem, Ohio 
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tion may be provided against collision 
with larger birds up to 20 lb in weight. 
The net increase in weight, as com- 
pared to existing installations of double- 
glazed windshields and including re- 
enforcement of the windshield support- 
ing structure, will be approximately 15 
lb. 


Prerotation of 
Landing Wheels 


In their paper on Prerotation of 
Landing Wheel Tires, C. R. Mason and 
W. H. Elliott of the B. F. Goodrich 
Company made an estimate of the eco- 
nomic results of so prerotating the 
landing wheels that a 20 per cent in- 
crease in tire life would result. The 
present tire life is approximately 800 
hrs, and the 20 per cent gain would 
increase this to 960 hrs. It also would 
reduce the number of tires required per 
plane per year (on a 4200 hr flying 
basis) from 10.8 to 8.6. They reached 
the conclusion that, considering the re- 
duction in tire wear alone, there would 
be an annual saving of $200 per plane 
with mechanical prerotation, and $91 
with prerotation by vanes, the differ- 
ence being due to the higher cost of 
vaned as compared with ordinary 
wheels. But with the cost of carrying 
the additional equipment taken into 
account, the result arrived at was a 
saving of $20 with mechanical rotation, 
and a loss of $110 with rotation by 
means of vanes on the wheels. The 
extra weight of the vaned wheels is 10 
lb. per plane. From a purely economic 
standpoint, prerotation therefore does 
not appear very attractive. 

Some tests with vaned wheels, fur- 
nished by the B. F. Goodrich Co., were 
made by the Boeing Aircraft Co. It 
was found that the prerotation must 
not exceed 500 rpm if the wheels are 
unbalanced, as otherwise (on the B-17C 
and E model planes) resonant vibration 
between wheels and engine is likely to 
occur. This means that the wheels must 
not be lowered with the brakes off at 
air speeds in excess of 150 mph. 


Wood Aircraft 


The current program of turning out 
wood aircraft on a large scale and at 
the same time to take full advantage 
of recent developments in glues, {ab- 
rication technique and design has «on- 
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Spicer Transmissions and Universal Joints — 
A-1 in Halftrac artillery produced by these famous three 


Immediately drafted for army service were reliable Spicer Transmissions and equally famous Spicer Propeller 
Sha‘ts and Universal Joints, now making new heavy-duty performance records in versatile Halftracs produced 
by ‘utocar, Diamond T and White. Throughout the world they are speeding the advance of Allied Nation 
forces. Spicer peacetime quality in similar units permitted quick conversion to war needs, and will permit fast 


deli.:ry for automotive production when victory is won. Spicer Manufacturing Corporation, Toledo, Ohio. 
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fronted manufacturers with numerous 
new problems. These problems were 
discussed in a paper by Ivar C. Peter- 
son of the Civil Aeronautics Adminis- 
tration under the three headings of 
fabrication, static testing, and detail 
design. The paper contaned a wealth 
of information on the properties of 
woods and glues, and on the fabricat- 
ing process, and should be read in full 
by all who are directly interested in 
the manufacture of wood aircraft or 
parts. The important conditions in- 
volved in the production of strong glue 
joints are a sufficient spread of glue on 
smooth wood surfaces, and a correct 


balance between the temperature, pres- 
sure and blue consistency at the time 
the pressure is applied. Another diffi- 
cult problem is the problem of reducing 
static-test data for wood structures. 
Speaking on the effects of openings 
in molded plywood structures, L. J. 
Marhoefer of Vidal Research Corp. 
said that openings in a monocoque shell 
have an effect similar to that of a shell 
thinned on one side. There should be 
adequate framing in the skin in the 
vicinity of such openings, and trans- 
verse fuselage frames in the vicinity 
should be of sufficient rigidity to trans- 
mit some of the shear to the opposite 
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WICACO INTERNAL GRINDERS, produced 
by a firm with a long record of successful 
Machine Tool construction, are particularly 
efficient in the continuous rush production of 
Bomb Sight Components, Aircraft Engine parts, 
Guns, Cartridge Dies, and many other units, 
resulting in increased production—fewer rejects. 


Constructed with an underslung drive, vibration 
free and in constant tension—Rigid work head 
with oversize bearings—automatic reverse to 
speed up blind hole and shoulder work—Dynamic 
balance to all revolving parts—all of which 
spells PRECISION. 

Deliveries can be made promptly under priority | 
regulations, with electrical equipment ready to 
hook up and operate immediately. Write for 
complete descriptive matter. 


INTERNAL GRINDERS 





MACHINE 
CORP. | 


WAYNE JUNCTION, PHILA., PA. 








side. As a further precaution it is wel] 
to assume that the continuous side of 
the shell will be loaded more heavily 
than simple calculations indicate. 


Cooperative Design 


Making a plea for cooperative de. 
sign, Harry Karcher of the Aliison 
Division, General Motors Corp., re:om- 
mended the continuous presence ir the 
airplane design department of an cngi- 
neering representative of the enzine 
builder. He should have at his call 
installation specialists ready to support 
him on the job as consultants on any 
power plant design problem, whether 
it be cowling, intake scoop, engine 
mounts, cooling or fuel systems. 

The speaker pointed out that the en- 
gine builder hopes to duplicate the test 
stand endurance record in the airplane, 
so that changes sometimes are neces- 
sary. He cited one airplane model in 
which by eliminating an inadequate oil 
system accessory and by redesigning 
the oil tanks, engine oil pressure was 
restored for all altitudes of combat 
flight and aeration reduced. In another 
instance the airplane manufacturer re- 
designed the cooling air inlet and in- 
creased the top speed of the airplane 
10 mph, while still retaining satisfac- 
tory cooling characteristics. In another 
case cooperative design by the engine 
builder and carburetor manufacturer 
resulted in the elimination of low power 
range difficulties and a ram increase 
was obtained that gave an additional 
1000 feet of critical altitude. 


L. T. Miller of The Glenn L. Martin 
Co. spoke from the viewpoint of the 
airplane manufacturer, whom he said 
is interested not only in the power out- 
put of the engine, but also in the con- 
ditions under which this power may be 
obtained, such as the fuel mixtures, 
the amount of cooling, the pressure and 
temperature conditions for operating 
the engine. Output ratings under oper- 
ating conditions in the airplane are the 
only ones of real interest to the air- 
plane manufacturers. 

Weight increases in the engine are 
acceptable, he stated, if it can be shown 
that the weight increase results in an 
overall reduction of power plant weight 
in the airplane. One of the most profit- 
able methods of saving weight in air- 
planes is by a reduction of carburetor 
metering tolerances. For example, if it 
is possible to effect a saving of 5 per 
cent on the fuel consumption of an air- 
plane requiring 2400 total cruising hp, 
even though it were operating at 4 
normal specific consumption of 0.45 |b 
per hp-hr, the fuel required for a 20- 
hour flight would be reduced by 1080 
lb. It has been estimated that a weight 
reduction of one pound in an airplane 
like the DC-3 will increase the possible 
revenue during the life of the plane by 
approximately $2000, hence a veight 
reduction of 1080 lb corresponds to 4 
potential increase in revenue oi more 
than two million dollars during te life 
of the plane. 
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LAST YEAR’S BONDS GOT US STARTED 





Last year saw nearly 30,000,- 

000 workers voluntarily buy- 
ing War Bonds through some 175,- 
000 Pay-Roll Savings Plans. And 
buying these War Bonds at an 
average rate of practically 10% of 
their gross pay! 


This year we've got to top all 
these figures—and top them hand- 
somely! For the swiftly accelerated 
purchase of War Bonds is one of 
the greatest services we can render 
to our country . . . and to our own 
sons .. . and our neighbors’ sons. 
Through the mounting purchase of 
War Bonds we forge a more po- 
tent weapon of victory, and build 
stronger bulwarks for the preserva- 
tion of the American way of life. 


“But there’s a Pay-Roll Savings 


You've done your bit ) 


7 His SPACE IS A 


Vay 1, 1943 


COonTRIrevTtiown 


Plan already running in my plant.”’ 

Sure, there is—but how long is 
it since you’ve done anything about 
it? These plans won’t run without 
winding, any more than your watch! 
Check up on it today. If it doesn’t 
show substantially more than 10% 
of your plant's pay-roll going into 
War Bonds, it needs winding! 

And you’re the man to wind it! 
Organize a vigorous drive. In just 
6 days, a large airplane manufac- 
turer increased his plant's showing 
from 35% of employees and 21/,% 
of pay-roll, to 98% of employees 
and 12% of pay-roll. A large West 
Coast shipyard keeps participation 
jacked up to 14% of pay-roll! You 
can do as well, or better. 

By so doing, you help your na- 


2D 


AMERICA’ 


2 





S 





tion, you help your workers, and 
you also help yourself. In plant 
after plant, the successful working 
out of a Pay-Roll Savings Plan has 
given labor and management a 
cominon interest and a common 
goal. Company spirit soars. Minor 
misunderstandings and disputes 
head downward, and production 
swings up. 


War Bonds will help us win the 
war, and help close the inflationary 
gap. And they won't stop working 
when victory comes! On the con- 
trary—they will furnish a reservoir 
of purchasing power to help Amer- 
ican business re-establish itself in 
the markets of peace. Remember, 
the bond charts of today are 
the sales curves of tomorrow! 


your best! 


ALL-OUT WAR EFFORT 
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Equal Pay for Equal Work 
(Continued from page 48) 

pays one worker 15 or-20 cents an 

hour more than another worker dome 

the same work, on the same jeb, on 

the same tank or plane, for tne 

vovernment. 

However, the first decision of the 
WLB after the President’s “hold-the- 
line” order may not give Reuther much 
hope for obtaining pay raises by this 
method. Obviously, he would expect 
that any wage inequalities between 
slants under a master industry ag'ree- 
ment would be rectified by raising all 


same 


rates to the highest paid for each 
classification rather than taking an 
average or medium wage. Such has 
been the history of collective bargain- 
ing in the contracts of the Big Three— 
Ford, Chrysler and GM. But the 
WLB in its decisicn of April 13 turned 
down the recommendation of a referee 
for a 5%-cent hourly increase at the 
Universal Atlas Cement Co., Universal, 
Pa., which would have brought rates 
into line with two other plants of the 
company and with those of the steel 
industry, Universal being a U. S. Steel 
Corp. subsidiary. However, a 2-cent 
hourly raise was approved under the 
15 per cent Little Steel formula. The 


GLOBE DISAPPEARING HYDRAULIC 
HOIST ACCOMMODATES ALL PLANES 

























Three Traveling Units, Each 
12,500 to 60,000 Ibs. Capacity 


The Globe Type A-30 Airplane Hoist provides 
a smoothly operating, easily controlled and 
universally adjustable means of lifting all sizes 
of planes for quicker, easier assembling and 
servicing. Hoist, contacting under wings and 
tail (or nose), is used to “free wheel” plane for 
checking and repairing retracting mechanism, 
brakes, tires, etc....or to level and position 
plane for final adjustment of instruments, armor 
and controls. The three oil-hydraulic hoist units 
travel on rails in pits topped with hinged cover 
plates flush with the floor. Each unit has a lifting 
capacity of 12,500 to 60,000 pounds and pro- 
vides a lift to 135 inches from floor level. Other 
types of Globe Airplane Hoists, both portable 
and stationary, are shown in a newly published 
catalog. For your copy, or for further infor- 
mation, write our Philadelphia office: Mer- 
maid Lane at Queen Street. 


GLOBE HOIST COMPANY 


PHILADELPHIA, PA. 


DES MOINES, IOWA 


Makers of the famous 
GLOBE Auto HOIST 
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board’s opinion, which was unanimous, 
held that the 5%-cent raise would have 
been justifiable under policies prior to 
the executive order of April 8 but that 
increases which the board has been 
granting to correct inequalities and 
gross inequities cannot be obtained wn- 
der the new order by laceling the pro 
hibited increases as “promotions, +e 
classification, merit increases. incen- 
tive wages and the like.” 


Huge Bombers for U. S. 
(Continued from page 52) 


total Ford commitments on aircraft en- 
zines to $68,000,009. The expanded pro- 
gram will decentralize the manufacture 
of these engines from the new aire) aft 
engine plant at the Rouge. Much of 
the parts production will be transferred 
elsewhere, with final assembly at the 
Rouge. The Ford branch assembly 
plant at Memphis, Tenn. will be used 
for precision machining of articulating 
rod pins, piston pins, cams, rocker arms 
and crankshaft counterweights. ‘The 
Kansas City, Mo., assembly plant will 
make cylinder muffs, and machine and 
assembly half the cylinder heads and 
barrels. Ford plants at Hamilton, Ohio, 
and Green Island, N. Y., also will be 
converted to aircraft engine work. 
Fifty-five hundred machines, including 
heat treating furnaces, grinders and 
heavy lathes, with be moved from the 
Rouge to the Ford Highland Park 
plant, and also to five cf the small 
Ford village industry plants in South 
eastern Michigan towns. Ford’s war 
contracts as of March 31 totaled $4,- 
503,089,285 a 59 per cent increase over 
the $2,825,126,416 in orders held last 
May. 

The former Plymouth assembly plant 
of Chrysler Corp. at Evansville, Ind., 
now known as the Evansville Ordnance 
Plant, is turning out .45-caliber steel 
cartr:dge cases at a rate of 10,000 
rounds per minute. This plant was 
the first to substitute successfully steel 
for brass in the manufacture of small 
arms ammunition. This has resulted 
in the saving of 1,774 pounds of brass 
for each 100,000 cartridges. Forty-six 
separate steps are required in the treat 
ing and cutting of the metal. <A mile 
long conveyor line speeds the output 
of this ammunition, which is used in 
revolvers, automatic pistols and some 
types of machine guns. 


Bantam Bearings Now 
Division of Torrington 


Bantam Bearings Corporation, South 
Bend, Indiana, a subsidiary of The 
Torrington Company of Torringt™, 
Connecticut, for the past eight yea 
has been merged with its parent ¢cona- 
pany and will henceforth be known 5 
The Torrington Company, Bantam 
Bearings Division. The bantam Divi- 
sion will retain its present personnel 
and continue its operations from tie 
South Bend headquarters. 
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Malleable Iron Foundry 
For Sale 


Located in Midwest, with a long record of full and successful operation. 





Capacity four thousand to six thousand tons per annum. 
Well established list of customers of long time standing whose normal 
peacetime demand will assure a good level of operations at the plant. 
| Present backlog of orders is substantial, and production is over ninety 
| percent on ratings of AA-2-X or better. 
Plant has always been well maintained and has a present value far in 


excess of price asked. 
Inquiries are invited. Doremus & Company 
Advertising Agency 
208 South La Salle Street - CHICAGO 
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MEET THE ELITE of the plane busters other war essentials, too—for jeeps, 
—the 20mm. anti-aircraft shell. On tanks, planes and fighting ships. 


‘ Pr ees its » gs : > é y - Y 
land or sea it’s the answer to a gun Call on A. S. Campbell. 
ners prayer. When he cuts loose , 
ae oe With our enlarged plant and new 
with his anti-aircraft cannon better ‘ 
; f equipment we are ready to take on 
than four hundred of these lethal ; . 
“é 4 more production that will speed the 
shells go streaking skvward every . : i 
c © ' . ineyitable victory. Call on us today. 


saad And call on us tomorrow when you 

\.S. Campbell is proud to be one get the green light on civilian goods 
of the concerns selected by the Army again. If it’s stamped out of metal, 
and Navy to make 20 mm. shell cases. or if it’s plastics or plated, A. S. 
Proud of the privilege of making Campbell can make it! 


We appreciate your pre-war business and we 
look forward to your post-war requirements. 


A. S. CAMPBELL COMPANY, Ine.. East Boston, Mass. 


A.S.CAMPBELL can make it! 
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ACCURATE 
ROTATION 


Another Ransome feature 


for faster and better welding 


— of the correct design and trouble-free construction of Ransome 
Welding Positioners is the use of two Timken Tapered Roller Bearings on the 
main spindle shaft. 


With these bearings, the shaft is kept in perfect alignment .. . particularly 
important in maintaining a true circular path when using automatic welding 
heads on circular work. 


Another advantage is that the grease-packed Timken Bearings require a 
minimum of attention. 


Base frames, table tops, and table supporting yokes, on all Ransome Positioners, 
are of heavy welded construction. Hand-operated and motor-operated types 
capacities up to 20 tons. » Write for literature. 


LT en RT UE 


Ransome. \NELDING POSITIONE 


~ wwousra Division + RANSOME MACHINERY COMPANY + DUNELLEN, 


sane ein Bec 

















HOW TO CLEAN 
WHAT--AND WHY! 


The First Complete Technical 


Manual on Metal Cleaning 


This new Magnus Handbook covers 
the whole story on war time metal clean- 
ing... the selection of the most suit- 
You'll need copies able and satisfactory cleaning material, method and 
for every man in ° ee . 

machine for each individual metal cleaning problem 


your plant who is 
concerned in any 


wey with metal Nowhere else can you find under one cover the com- 
finishing operations. prehensive and practical information at your com- 
WRITE FOR mand in this manual. 
YOUR COPIES 
NOW! 


MAGNUS CHEMICAL COMPANY 


Manufacturers of Cleaning Materials, Industrial Soaps, Metallic Soaps, 
Sulfonated Oils, Bmulsifying Agents and Metal Working Lubricants 


196 SOUTH AVENUE GARWOOD, N. J. 
{ INDUSTRIAL CLEANING REPRESENTATIVES IN ALL PRINCIPAL CITIES 


SS) MaGNus CLEANERS 





New Production 
Equipment 


(Continued from page 70) 


tated or sprayed with cleaning solution 


| by means of a pump and spray gun, or 





both methods may be used for the same 


parts. The machine provides agitatio: 
of the parts by an up and down motion 
of thirty 8 in. movements per minute. 
Thermostatically controlled immersed 
electric heating units are provided fo: 
use with hot alkaline solutions, al- 
though several other types of cleaning 
solutions may be, used. 

In addition to the machine described 
above, the Magnus Chemcal Compan) 
offers a line of vapor and solvent de 


| ereasers using the inhibited tetrachlor 


| ethylene solvent known as_ Phillsolv. 


These degreasers are made in portable, 
air cooled models. 


HE Heavy Duty Model No. 5 Handi- 
nib is a combination nibbling, shear 
ing, rod cutting and punching machine 


| just being introduced by the National 
| Machine Tool Company, Racine, Wis. 
| It euts out templates and trial blanks 





The Model No. 5 Handinib 


into almost any shape desired. The ma- 
chine will also punch holes up to % 
in. in % in. stock, and cut drill rod in 
3/16 in., % in., 5/16 in. and % in. sizes. 
The body is made of cast steel, and all 
wearing parts are hardened and ground. 


Double crank construction is said to 
| add to ease of operation. 


AN floor-type carbide grinder has 
been placed on the market by 
Thomas Prosser & Son, New York, N. 
Y. It is called the model “AA,” and 
features a positive, quick-acting index- 


| ing device which permits instant setting 


of the table to the desired angle. 

The machine provides for rapid re 
moval of metal when roughing, together 
with accurate finishing of single-point 
tools to smooth cutting edges, held to 
the desired angle. Seven-inch wheels 
are used, and the location of the hubs 
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New Worlds 
To Conquer 


In the present war emergency, 
the service provided by Layne 
has been of inestimable value. 
Thousands of highly efficient 
well water systems for military, 
naval, munition and war ma- 
terial needs have been con- 





structed in unbelievably short periods of time. | 


But over tomorrow's horizon—in the post- 
war period—there are new worlds to con- 
and industrial well 


quer. Municipal water 
development projects now being held in 
abeyance to save war materials and man- 


power, will be rushed to completion. 


When peace returns, the Layne organiza- 
tion will be ready to provide an incomparable 
service. There will be pumps of improved de- 
sign to further increase high efficiency, tougher 
materials to add more years of long life, 
unmatched manufacturing facilities to speed 
production and hundreds of thoroughly trained 
men for field and service duty. 


It will be Layne who has the demonstrated 
skill, the wealth of experience and the most 
complete facilities for building the world’s 
finest Well Water Systems and Pumps. For 
literature, write, Layne & Bowler, Inc., General 
Offices, Memphis, Tenn. 
ayne-Arkansas 


Co., 


nck acy Al Rage ue roaey 1 
* 


tuttgart Layne-Atlantic Co. Norfolk, 
Va. * Layne- ae r New England C orp. Boston 
Mass Lavne-Central Co Memphis Tenn. * 
Layne-Northern Co Mishawaka, Ind. * Layne 


ouisiana Co. Lake Charles La. * Louisiana 
Well Co. Monroe, La * Layne-New York Co. 
New York City * Layne-Northwest Co., Mil 

aukee, Wis. * Layne-Ohio Co., Columbus, Ohi 
* Layne-Texas Co Houston. Texas * Layne 


Western Co., Kansas City. Mo. * Layne-Western 
Co. of Minnesota. Minne Apolis. Minn. * Interna 
ional Water Supply Etd.. ondon, Ontario, Canada. 


LAYNE 


VELL WATER SYSTEMS 
DEEP WELL PUMPS 


Builders of Well Water Systems 
fo: Every Municipal and Industrial Need 
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| wrench. 


| 





Prosser Model AA Floor Type 


Grinder 


on the shafts is said to be easily ad- 
justable, to compensate for wheel wear. 
Any desired combination of diamond, 
silicon carbide, or aluminum oxide 
wheels can be used, to permit roughing 
yy finishing of carbide, high speed steel 
or stellite tools. 


‘STURTEVANT Spring Tester, an- 
nounced by the P. A. Sturtevant 
Co., Addison, IIl., differs from previous 
spring testers in several ways. It 
be operated with any standard torque 
wrench, the wrench serving as both the 
operating lever and measuring element. 
A sound device is used to indicate when 
the spring has been compressed to the 
test point, leaving the operator free to 
watch the indicator on the torque 





Sturtevant Spring Tester 


Rotating the test platform 
raises or lowers it to match the length 
of the spring to be tested. A milled 
flat, on the threaded column which sup- 
ports the — m, is calibrated to six- 
teenths of an inch, and for finer ad- 
justments one-quarter turn of the plat- 


Advertisement 


PRECISION PARTS 











The Punch Behind 
THE BULLETS PUNCH 


Untold millions of rounds of ammunition 
are going to dozens of fighting fronts. 
Lives, skirmishes, battles, victory itself 


depend on the uniform accuracy of every 
shell, on its ability to slip sn oothly into 
the breech, to fire accurately, and to eject 
itself instantly. 


The incredible accuracy 
that keeps guns 
from jamming is 
a job for Ace. 
This hardened 
steel cartridge- 
forming punch is 
ground out by 
the thousands in 
the Ace Center- 
less Grinding 
Department. 
Few people real- 
ize that this kind 
of tapered-and-straight cylindrical con- 
tour can be produced without centers, and 
few plants can do it. Yet Ace men and 
women, Ace precision machines, finish 
them in a single operation—with a round- 
ness of the small and large diameters and 





Centerless Ground on 2 
diameters and a taper. 


| an accuracy-of-taper that never vary by 
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more than three ten-thousandths of 
an inch. 

Successful post-war products will make 
use of war-taught accuracy, war-winning 
tricks of internal, external and Surface 
Grinding of steel, non-ferrous metals, 
glass and plastics. Ace can help you pro- 
duce prepare produce) small 
precision parts in volume. Send samples or 
sketches and have an Ace up your sleeve. 


(or to 


Close tolerance on a volume basis 





i ACE 
p~_ MANUFACTURING 


os 
‘oe i > 
CORPORATION 


"3; ACE Precision Parts 


1241 E. ERIE AVENUE, PHILADELPHIA 
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WITHOUT 
ANODIZING 




































Phosphatizing with 
Ww. 0.*1 


Try this quick, low-cost meth- 
od of obtaining adhesion for 
paints on metals. Turco 
Phosphatizing with W. O. 
2x1 produces a passive, 
slightly porous surface which 
is non-reactive to moisture 
and makes a thoroughly sat- 
isfactory base under all land 
conditions. It is harmless to 
metals, rubber or glass. This 
is the ideal method for treat- 
ing sheets and large assem- 
blies. It may be applied by 
immersion, swabbing or 
spraying and acts as a clean- 
ing agent when used. 


No special equipment re- 
quired for this cheap and 
speedy process. 


Write for free literature and 
full information. Send name, 
address, firm, and title with 
this advertisement to. . 


(oRco PRODUCTS, (NC. 


41-53 


0.00. nO) 2 0 (@) v0) Dn COs EO) 04 


6135 So. Central Ave., Los Angeles, Calit 


MIDWEST FACTORY 


4856 Halsted Street. Chicago, Illinois 


SERVICE REPRESENTATIVES AND 
WAREHOUSE STOCKS IN ALL PRINCIPAL CITIES 











The Colonial CS1- 
72 Broach Sharp- 
ening machine. 


form raises or lowers it 1/64 in. For 
still tiner adjustments, the periphery of 
the platform is divided into 21 ridges, 
permitting adjustments to .003 in. 


 Pyp-sasen CS1-72 Universal Broach 

Sharpening Machine, made by the 
Colonial Broach Company, Detroit, 
Mich., is designed for sharpening either 
flat or cylindrical broaches, including: 
round, spline, serrated or other types 
which are sharpened by revolving be- 
tween centers. It will accomodate cyl- 
indrical broaches up to 72 in. between 
centers and 6 in. overall diameter, and 
flat broaches up to 65 in. in length be- 
tween end teeth. The change-over from 
round to flat broaches is accomplished 


without special tools or equipment. 


Universal positioning and movement of 
the grinding wheel are obtained by the 
use of a vertical column, a cross slide 
mounted on a graduated cross slide sup- 
port, and a graduated wheel head 
mounting. The cross slide permits a 
10 in. travel of the grinding wheel head 
transversely to the working table, 


‘Fork Lift Truck and 


Rolling Rack System 





Manufacturers whose operations in- 
volve the handling of small assort- 
ments of materials are utilizing spe- 
cial racks and are handling them 
with Towmotor lift trucks, manu- 
factured by Towmotor Corporation, 
Cleveland, Ohio. Backs are readily 
removable, and can be adjusted on 
standards to accommodate many 
different types of loads. Two fully 
loaded racks can be picked up and 
carried by a standard lift truck. 
The castor equipped racks are 
easily rolled short distances for ex- 
act positioning. 
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which has a travel of 70 in. 

A feature of the sharpener is the 
use of two hand wheels to provide three 
movements of the grinding wheel head 
and work table. Rotation of the hand 
wheel on the right moves the work ' 
table to the right or left under the 
grinding wheel head. The left hand 
wheel has two positions, “in” and ‘‘out.” 
In the “in” position, rotation of the 
wheel controls the horizontal feed of 
the slide and grinding wheel head. In 
the “out” position the handwheel con 
trols the vertical movement of the 
grinding wheel head. A lever, located 
above and to the left of the grinding 
wheel head, provides a rapid transverse 
action for the horizontal slide. 





Objective 
® Uniform Workmanship 
® Economical Production 


® Deliveries on Schedule 





for your requirements 


OR WIRE CLOTH 
PRODUCTS? 


Solution 
® We Draw the Wire 
® Weave the Cloth 


pom cree in Se 

Send Michigan Your Inquiries 
| MICHIGAN 
B WIRE CLOTH 
S COMPANY | 


2100 HOWARD . DETROIt 

















